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[ NOTICE. } 
Annual Meeting, Michigan Gas Association. 


ee tatet Tn, 
MICHIGAN GAS ASSOCIATION, 
OFFICE OF THE PRESIDENT, SAGINAW, MICH., 
November 7th, 1903. \ 

To the Fraternity: The next meeting of the Michigan Gas Association 
will be held in Saginaw, February 17th and 18th, 1904, and already an 
excellent list of papers has been promised. 

The past meetings of the Association have been successful, profitable 
and enjoyable, and it is desired, if possible, to make the meeting of 
February next the most successful one held. 

An earnest effort will be made to have all papers that are to be pre- 
sented, printed in advance and bound together in a volume to be dis- 
tributed among the members present at the meeting. This has not 
always been done in the past, owing to the fact that some of the papers 
promised were delayed and not forwarded to the: Secretary, Mr. 
Douglass, until a day or so before the meeting. It is to be hoped, there- 
fore, that the members who have promised papers will not delay in 
getting them prepared and forwarded to Mr. Douglass, certainly by 
January 15th; next. 

Personally, I feel that this Association of ours is an organization of 
which we may well be proud. I think, however, we have not as yet 
reached the point of excellence obtainable, and that we can, if we all 
pull together, increase our membership, the standard of our papers and 
the fraternal feeling existing for each other. Fraternally yours, 

B. C. Cops, President. 








BRIEFLY -TOLD. 





DeaTH OF CoL. Wm. A. STEDMAN.—With much sorrow we report 
the death of another veteran gas man, one whose name 25 years ago 
was a household word among those identified with the gas industry of 
America, Well liked by his contemporaries, death will not obliterate 
for many years from the roll of America’s gas engineers the name of 
Colonel William A. Stedman, whorpassed away, at his home in Fram- 
ingham, Mass.,; the morning of Sunday, November 8th. His death was 
the result of an apoplectic shock, and its suddenness was startling. He 
was born in Newport, Rhode Island, the spring of 1836, and acquired 
his education and ‘first business training in that city. In 1862 he as- 
sumed'an important-position with the Newport.Gas Light Company, 
and shortly thereafter became its Superintendent and Manager. In 
1887 he joined his fortunes with those of the American Electric Manu- 
facturing Company, of New York—resigning from the service of the 
Newport Company—but the venture. was nota successful one, chiefly 
owing to the peculiar. manipulations of the man, who was mainly 
responsible for the formation ofthe concern. Returning to the gas 
business he became Engineer and Superintendent to the Laclede 
Gas Light Company, of St. Louis, Mo. He subsequently resigned 
from its service to accept the position of Vice-President and General 
Manager of the Flatbush (Long Island) Gas Company, which flourtsh- 
ing institution is virtually controlled by the Brooklyn Uni > 


pany. There he remained until July 1st of this year, wie Gh ndinenl ; 
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to retire from active business cares. On his resignation his associates 
and employees presented him with a watch chain and charm, and a set 
of cuff buttons handsomely mounted with diamonds. It is worthy of 
note to relate that his speech of acceptance and acknowledgment of the 
gifts to the donors was: ‘‘ This is my first present in life in this respect,” 
and then wept likeachild. On leaving Flatbush he purchased a country 
home in Framingham, where, with his wife, his declining years were 
to be spent. He is survived by his widow, two sons and one daughter. 
The funeral services were held in Newport last Wednesday, and the 
ceremonies were of the private order. In public matters connected with 
the gas industry he had been very prominent. He was a charter mem- 
ber of the New England Association of Gas Engineers, and its Fourth 
President; was a member of the American Gas Light Association since 
1877, and its Fifth President; was, if we mistake not, an original mem- 
ber of the Society of Gas Lighting, and was for a long time prominent 
in the affairs of the Guild of Gas Managers. He served his country 
during the Civil War asa member of the First Rhode Island Volun- 
teers, resigning therefrom with the title of First Lieutenant. At a later 
period in his life he served as Colonel of the famous military organ- 
ization known as the Newport Artillery. Of commanding physique, 
possessing the best of training (mental, moral and physical), Colonel 
St -dman will long be remembered as a man whose individuality was 
markedly distinct. 





NoTEs—— 

CuLONEL STEDMAN’s successor as General Manager of the Flatbush 
Gas Company is Mr. Henry E. McGowan; and Mr. E. R. Ellsworth 
has been promoted to the position of Superintendent. 


‘“*W. O.,” writing from Detroit under date of the 12th inst., says that 
the proprietors of the Lansing (Mich.) Gas Company have authorized 
the placing of an addition to the retort house equipment that will be 
equal to doubling the generating capacity of the plant. It has also 
been agreed upon to put down a high pressure main line for the supply 
to North Lansing, a thriving suburban town. 


Mr. T. L. BELLINGRATH has succeeded Mr. J. E. Montgomery as 
General Manager for the Talladega (Ala.) Light and Water Commission. 


AN ordinance has been introduced in the City Council, of Vancouver, 
Ore., which authorizes J. E. Morson, as Trustee, and his assigns, the 
right to construct gas works in the city and use the public streets for 
the purpose of laying mains. It provides that the franchise shall con- 
tinue 50 years and that work shall commence within 6 months after 
they shall have secured 300 contracts for the supply of residents, and 
the works then shall be completed and in operation within 9 montis. 
If after the expiration of the first 10 years the city shall have attained a 
population of 25,000, then 1 per cent. of the income of the Company 
shall be paid to the city. The ordinance was referred to the Judiciary 
Committee and City Attorney Stapleton. 








Progress of Machinery Installation at the World’s Fair. 
——— 

The foundations for the large Westinghouse engines being installed 
in the Machinery Building at the St. Louis Fair Grounds are com- 
pleted, and a 40 ton electric crane is now at work depositing the various 
parts of the engines in their proper places. The foundations for the 
Allis-Chalmers 5,000-horse power engine which is to be installed 
are now being prepared by the Department of Machinery. The crane, 
which will be installed for the erection of the Allis-‘Chalmers engine 
and its generator and accessories, is being built by the Shaw Electric 
Crane Company, of Muskegon, Mich. The crane will be of 60 tons 
capacity and electrically operated; 80 foot span, two trolleys, each of 
30 tons capacity, and one of these trolleys is also provided with a 5-ton 
auxiliary hoist. 

The heaviest individual piece in the Allis-Chalmers Manhattan type 
engine and 3,500-kw. Bullock generator, which it drives, weighs 84 
tons. There are now something like 15 foundations for large engines 
either completed or in progress in the western half of Machinery Hail. 
Two of the engines are from Europe, one being a 1,000-horse power tan- 
dem compound steam engine from Miilhouse, Germany, and the other 
a 1,500-horse power vertical triple expansion, high speed steam engine 
from St. Denis, near Paris, France. The former unit is directly coupled 
to a 700-kw. generator, built at Belfort, France, and the latter is coupled 
to a 1,100-kw. generator built in Paris. These two units serve the arc 
or patrol lighting system. The largest individual engine unit in the 
Intramural power plant is a 1,750-horse power gas engine from the firm 
of A. Borsig, Berlin, Germany. The total power generated in Ma- 
chinery Hall is something over 45,000-horse power. 








Different Gases in Gas Engines. 


—— 


[A Lecture delivered at the 31st meeting of the American Gas Ligh 
Association (Detroit, Oct. 21, 22 and 23, 1903), by Pror. ALFRE» 
WHITE, of the University of Michigan. | 


The art of making large gas engines has made enormous strides j), 
the last few years. Engines of 500-horse power are no longer cop. 
sidered large, and engines of 1,500-horse power are being built, bu! we 
hear very little of large gas engines built for illuminating gas. Almost 
all of them are built for fuel gas and many of them for blast furnace 
gas. The discovery that blast furnace gas could be profitably used iy 
gas engines has raised quite a furor in the engineering press because of 
the vast possibilities of waste power that may thus be made useful. [| 
is certainly startling to hear that oneof our large 500-ton blast furnaces 
can, after using al] the gas it needs for all its own uses, develop and 
sell nearly 15,000-horse power. On this basis, if all of the blast fur- 
naces of the United States were equipped with gas engine plants, there 
would be 14 million horse power generated over and above the needs of 
the furnaces for all purposes. 

Blast furnace gas is so poor that it will scarcely burn in the open air, 
and ten years ago the proposal to use it in gas engines was received with; 
scorn. But to-day we find that, out of 100 heat units supplied to the 
engine, as many and often more are transformed into useful work in 
the case of engines fed with blast furnace gas than with engines using 
lighting gas, and one of the builders of large gas engines has stated as 
his ideal gas for gas engine use one which is, to all intents and purposes, 
the once despised blast furnace gas. 

The earlier gas engines were all built for illuminating gas, and the 
adoption of the lower grade power gases has been a growth of recent 
years. What is it that has caused such a change of sentiment among 
some at least of the gas engine builders? 

It is to this phase of the subject (the influence of the kind of gas used) 
that I propose to devote the time allotted to me this morning. Its con- 
sideration involves some study of the phenomena which take place in 
the engine cylinder. 

The cylinder is the most important part of the engine because there 
the power is developed and there the most serious sources of loss reside. 
The operation is apparently simple. A combustible gas is mixed with 
air in proper proportion and ignited. The gas rapidly burns (explodes) 
to carbon dioxide and water, and the heat set free expands the gases 
which do work on the piston; but the first step in remedying a fault is 
to find out where and exactly how great it is, and when we try to 
analyze the various sources of gain or loss in the cylinder we find our- 
selves possessed of very little certain information as to what goes on 
there beyond the fact that a mixture of gas and air is drawn in, that 
combination takes place, and that later the products of combustion are 
ejected after doing a certain amount of work. 

It was the advent of the Otto engine in 1876 which brought the gas 
engine into the realm of commercial practicability. The feature of 
value in this engine was the compression of the air and gas charge 
previous to its explosion. To effect this Otto boldly cut loose from all 
traditions, which were to give the piston an impu'se every time it went 
forward, and gave the piston an impulse only on every other forward 
stroke, or one impulse for every four strokes. An examination of this 
sketch of an indicator card from an Otto engine will serve to recall 
the cycle. 


D 











A B 


The piston, moving from A to B, draws in a charge of gas and air, 
compressing it at the return stroke to pressure, shown at C. When the 
piston is on its dead point the charge is exploded, and the rise of pres- 
sure is almost instantaneous to D. The piston then moves forward 
under the influence of the compressed §gases, the pressure falling off as 
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the piston moves until near the end of its travel, the exhaust valve 
opens and the products of combustion are pushed out by the return 
stroke of the piston. The efficiency in an engine of this type, as de- 
duced theoretically, may be shown to depend almost entirely upon the 
amount of compression to which the gases are subjected before ex- 
plosion, The higher the compression temperature the more efficient 
the engine. Practice has shown results according fairly well with the 
theory in this respect, and the natural result has been that manufac- 
turers have kept increasing the compression temperatures until they 
lave been forced to call a halt because of limitations set upon them by 
the nature of the gas used. 

When a gas is compressed, say to one-fifth of its volume in as small 
a fraction of a second, the energy required to effect its compression is 
almost entirely converted into heat which raises the temperature of the 
gas," The greater and more rapid the compression the hotter does the 
vas become, and it is easy inZpractice to heat a charge of gas and air so 
much that it will prematurely explode in the cylinder. The danger of 
this is greater in large engines than in small because of the relatively 
smaller cooling effect of the walls ina large engine. The strains due 
to premature explosion are.also more serious in large engines. Of all 
the gases, hydrogen is the one which most easily explodes under these 
conditions, and hydrogen is an important constituent of most of our 
commercial gases. 

This danger of premature explosion puts an effective bar on too great 
increase of compression before explosion. It is because of the possi- 
bility of safely compressing blast furnace gas more than other gases 
that this gas has become such a favorite with some engineers. Blast 
furnace gas will carry about 30 \per cent. carbon monoxide, 3 per cent. 
hydrogen and the remainder carbon dioxide and nitrogen. This gas 
mixed with a favorable proportion of air will hardly burn, much less 
explode, with the promptness and certainty necessary in a high speed 
gas engine. It is necessary to heat it by compression to make it explode 
and compression may be safely carried much farther with it than with 
the gas containing much hydrogen. For equal amounts of compres- 
sion blast furnace gas will show a much lower efficiency than a rich 
gas, but with greater compression an efficiency almost equal to and 
sometimes better than its old-time superior. Let us see if we can find 
any explanation for this. . 

It will be of interest to compare the theoretical flame temperatures 
and the volumes of the products of combustion at the elevated tempera- 
tures. I do not wish to take your time with the details of the somewhat 
wearisome calculations necessary for this, but have prepared them for 
printing in your “ Proceedings” as an appendix to this lecture. Let us 
take for comparison the carburetted water gas, blue water gas and blast 
furnace gas, details of which are given in the appendix, and determine 
what pressures would be exerted by the explosion of each with the theo- 
retical amount of air. It will be convenient to assume an engine with 
a cylinder containing a charge of 1 cubic foot. The piston is not 
supposed to move during explosion which takes place at constant 
volume. We may calculate the theoretical temperature of combustion 
and from that the theoretical pressure that would be produced. 

The theoretical temperatures may readily be calculated if we know 
the composition of the fuel, the amount of air used, and the specific 
heats of the products of combustion. It is in connection with these 
specific heats that the greatest uncertainty arises. The specific heats of 
the products of combustion, as obtained by Regnault from his experi- 
ments at ordinary temperatures, gave preposterously high temperatures 
as theoretically possible. In 1883 Mallard and Le Chatelier, by their 
classic researches on the explosion of gasses in closed vessels, obtained 
experimental data on the specific heats of these combustion gases at 
higher temperatures, and showed conclusively that the specific heats 
rise rapidly with increase in temperature. The principle of this work 
has been confirmed by others, although there is considerable divergence 
in the numerical results obtained by different experimenters. In the 
absence of any authoritative revision of their work, however, the Le 
Chatelier specific heats are probably those more frequently used by en- 
gineers. Unfortunately, the knowledge of them has remained almost 
exclusively in the hands of those accustomed to using the metric units 
and to reading French and German. Tables of these specific heats 
which I have calculated from the original data are given in the ap- 
pendix to this paper. In the calculation of theoretical specific heats we 
assume that combustion is complete and instantaneous, that there is no 
dissociation of the products of combustion, and that all of the heat pro- 
duced is used in raising the temperature of the gases remaining after 
combustion. For this calculation we must know. the amount of heat 
developed by the combustion of a given quantity of gas, and the amount 
and specific heat of each constituent in the products of combustion. It 





is customary to deal with volumes and not with weights of gases, .and 
on that account it is much more convenient to use specific heats by 
volume and not by weight. The use of these volumetric specific heats 
also obviates largely the need of laborious calculations from the metric 
to the English units. The method of calculation is given in full in the 
appendix. 

From the temperatures thus obtained, and a knowledge of the amount 
of air required for complete combustion, it is possible to calculate the 
pressures that would be developed by the three gases under like con- 
ditions. When combustion of these gases takes place there is always a 
diminution in volume due to chemical combination. This may most 
conveniently be allowed for by assuming that the heat acts upon the 
gases of combustion at the volume which they would have when cooled. 
As this volume is less than 1 cubic foot and the gases still fill the 1 cubic 
foot cylinder, it follows that they are under reduced pressure. What 
this is may be calculated from the ratio of the volumes under constant 
pressures of the gases before and after explosion. In carburetted water 
gas, for example, the relative volumes are 6.90 before explosion and 6.68 
after, from which it follows that the combustion gases in the cubic foot 
6.68 
6.90 
given in the table as ‘‘ Initial Pressure Products of Combustion.” The 





cylinder are under a pressure of - = .967 atmospheres. This is 


; , ) t ais 
formula for explosion pressure is ; kt. where p = initial pressure; 


pl = explosion pressure; t = initial temperature absolute, and tl = ex- 
plosion temperature absolute. In the case of the carburetted water gas 

: . 967 290 
previously referred to, a = 2 463° 
then 8.02 atmospheres. We may now tabulate the data for the three 
gases, leaving further details of calculations to the appendix. 


The explosion pressure p1 is 


Comparison of Gases. 


Carburetted Blue Blast 
Water Water Furnace 
Gas. Gas. Gas. 
Net heating value, B.T.U. per cubic foot. - 673 278 111 
Vol. air required for 1 cubic foot gas... 5.90 2.21 .792 
Vol. products of comb. from 1 cubic foot 

SES a eee 6.68 2.75 1.627 
Vol. of charge in cubic foot. ) Gas..... 145 311 -558 

s ( Abiisaass 855 .689 442 
Temp. of explosion at constant pressure, 

Gamree® ©... 0c ccccccccce cosvevcede 2,190 2,145 1,690 
I CN vnc cindccccccccceecasineen 2,460 2,418 1,963 
Initial pressure products of comb. in 

ORRCNNGTER 3.00. 25 cece Sovuwsse 965 855 908 
Pressure of explosion in atmospheres.... 8.02 7.13 6.15 
Relative volume of gas in charge, carb. 

water gas being 1... ....-..++.+++- 1 2.01 3.85 


The pressure generated by the blast furnace gas is considerably the 
lowest. But remembering the advantages to be gained by compression, 
it will be worth while to consider the results given by this gas if the 
charge is compressed before explosion to, for example, 10 atmospheres. 
The formula for the temperature of adiabatic compression is: 


1 
= (ee 


10 9 
te= 200 ( +) = "565° absolute = 292° C. 

The temperature of explosion will be raised to practically this extent, 
or from 1,963° to 2,255° absolute. . Using the same formula as before for 
the calculation of the pressure caused by this rise in temperature, we 

908 290 
find “pl, = 2,.255° ° 
of pressure caused by the explosion. 

We may now summarize the results cf these comparisons as follows: 


B.T.U. Relative B.T.U. Explosion 
per Cu. Ft. per Cu. Ft. Pressure. 
Gas. Cc 


which in this case is 


From this p1 = 7.06 atmospheres, as the increase 


harge. Atmos. 
1 vol. carb. water gas without } 673 673 8.02 
COMpressiONn......-.-++-++0% j 
2.0 vols. blue water gas without | 278 556 7.13 
COMPpresSiON......--.++0-++: 
3.85. vols. blast furnace gas, 11 429 6.15 
without compression......-- ‘ 
3.85 vols. blast furnace gas with } 11 429 7.06 
compression to 10 atmos..... 


The comparison has caused an increase of over an atmosphere in the 
pressure to be attributed to the explosion, This has been gained 
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apparently at the expense of the energy required to compress the gas, 
but in reality there has been no loss, because in the expansion the gas 
will theoretically return all the energy required to compress it. The 
gain has come purely from the greater temperature range and conse- 
quent greater pressure range through which the gas works. It starts 
the cycle under the pressure of compression plus the pressure of ex- 
plosion which is nearly an atmosphere greater than the pressure of the 
same gas exploded without previous compression, and it ends the cycle 
at the same pressure in both cases. The energy required to compress 
the gas on the in-stroke is theoretically all returned on the out-stroke. 
The higher pressure caused by the increased combustion temperature is 
pure gain. 

The figures indicate that when the charge is previously compressed to 
10 atmospheres, 4 volumes of blast furnace gas are practically equal to 
2 of blue water gas without compression, and that under like condi- 
tions 2 of blue gas are almost as good as 1 of rich carburetted gas. This 
gives some explanation of the rapid development of the blast furnace 
gas engine, which can work with higher compressions than engines 
burning hydrocarbon fuel. Does it also mean that the richer gases 
must always be at a disadvantage in this regard ? Not necessarily. 

Attention has of recent years been drawn again to a type of engine 
well known, but never successfully introduced into practice. Interest 
in this type has been aroused by the success of the Diesel petroleum 
motor. In this engine the piston on its return stroke compresses air 
only to a high pressure and a temperature hot enough to ignite any 
combustible. Just as the piston is at the dead point petroleum is in- 
jected into the cylinder, and ignited instantly on coming in contact 
with the hot air. Although this has been worked out on the large scale 
only for a petroleum motor, there seems no reason why the principle 
should not be successfully applied to gas. The gas may be compressed 
by a separate pump to a pressure sufficient to enable it to be forced 
rapidly into the cylinder at the proper moment. There can be no ques- 
tion here of premature explosion, and the only limiting condition would 
seem to be the mechanical one of making an engine to stand the strain. 

The formula for calculating the theoretica! efficiency of an engine of 
this type is not so simple as with the Otto engine. Efficiency will in- 
crease with the compression, but there will be involved the tempera- 
tures of compression, combustion and exhaust. It is almost useless to 
try to calculate the behavior of the engine if we also have to derive 
from rather uncertain theoretical data all three of these necessary 
temperatures. They are factors which it is extremely difficult to 
measure. The charge is compressed, exploded and exhausted in a 
fraction of a second, and it is almost impossible to obtain measuring in- 
struments to register such rapid changes. Whenever we try to fore- 
cast the results of changes in a gas engine, or even interpret the results 
of experiments on our present engines, we are brought face to face 
with the painful inadequacy of our information on the subject of com- 
bustion in general and the operations in the gas engine cylinder in par- 
ticular. The first step towards improvement is the determination and 
location of the present sources of loss. 

We can determine the loss of heat to the jacket water, apparently in- 
evitable and relatively constant. Wecan determine the loss due to 
the high temperature of the exhaust gases and to imperfect combustion, 
the latter, as Professor Mayer’s researches have showed, being small 
with engines at full load running on lighting gas, considerably larger 
at half load, and rising to important proportions in engines using low 


must be worked out bit by bit by many workers, with the expenditure 
of much time and money, but the results will be well worth the effort 
and will redound to the honor of all who have furthered the work. 





APPENDIX. 


The Calculation of Theoretical Combustion Temperature.—The tal les 
given below have been calculated from the original data of Le Chatelier, 
to which references are given, and the method of calculation is indi- 
cated in every case. Specific heats by weight and by volume, both at 
constant volume and constant pressure, are given for carbon dioxide, 
water vapor, nitrogen, and oxygen for each 100° C. between 100° and 
2,500°. The inaccuracies of the experimental data on which the tables 
are based render it useless to attempt to interpolate in the tables more 
closely than to 50°. 4 
Calculation of Specific Heats According to Data of Le Chatelier.— 
Original References.—‘‘ If we represent by Cpand Cv the molecular 
specific heats, we have for all gasesCp= C + 1,964.” (Mallard and 
Le Chatelier.) ‘‘ Annales des Mines,” 1883 (2); (512). 
The mean molecular specific heat at constant volume equals— 

CO, = 6.50 + .00387 t. 

H,O vapor = 5.78 + .00286 t. 

Permanent gases = 4.76 + .00122 t. 
‘The specific heats of gases are independent of pressure, even at 
pressures of 6,000 to 7,000 atmospheres, and the specific heats of per- 
manent gases are equal to one another even at high pressures and tem- 
peratures.” (Le Chatelier; Seanc. de Soc. de Phys.; 1888, p. 308-327. 
Abstract in Wiedman’s ‘“‘ Annalen der Physik,” Beiblatter, 1890; Vol. 
14, p. 364.) 
For the calculation of temperatures of freely burning flames the 
specific heats at constant pressure must be used, which are obtained by 
adding 1.964 to the molecular specific heats at constant volume. 

CO, = 8,464 + .00387 t. 

H,O vapor = 7.744 + .00286 t. 

Permanent gases = 6.724 + .00122 t. 
To obtain from these mean molecular specific heats the specific heats 
for 1 gram, we must divide by the molecular weights of the gases in 
question: For CO, by 44; for H,O by 18; for N, by 28; O, by 32, etc. 
We thus get: 








— Mean Specific Heats for 1 Gram of Gas.- —— 
At Constant Pressure. At Constant Volume. 


CO, = .1923 + .000088 t. 1477 + .000088 t. 
H,O vapor = .430 + .000159 t. .8211 + .000159 t. 
N, = .2401 + .0000435 t. .1700 + .0000435 t. 
O, = .2101 + 0000381 t. .1487 + .0000381 t. 


As it is usually much more convenient to use the specific heats by 
volume, they may be calculated by multiplying these figures by the 
weight of a liter of the gas under standard conditions. 

1 liter carbon dioxide = 1.965 grams; 1 liter water vapor = .d( 
grams; 1 liter nitrogen = 1.254 grams; 1 liter oxygen = 1.429 grams. 


—-———_—_——_Mean Specific Heats for 1 Liter of Gas.- — — 
At Constant Pressure. At Constant Volume. 


CO, = .3779 + .0001729 t. .2902 + .0001729 t. 
H,O vapor = .3457 + .0001277 t. .2581 + .0001277 t. 


Nitrogen | — 3010 + .0000545 t. 2132 + .0000545 t. 
Oxygen 








TABLE I. 

grade gas; but we can only explain fully the results obtained when we . 7, ressed. il 
are enabled to follow accurately every step of the process of conversion mh of Sas ae tag — rae APE 
of chemical energy into power. The cylinder of the gas engine is still ans whe Nitrogen and 
largely a sealed book. We do not know how rapidly explosion takes Degrees C. Dioxide. Vapor. Oxygen. 
place nor how high temperatures are obtained. The very data on 100 .307 271 .219 
which the calculations just presented to you have been based are some- 200 .325 .284 .224 
what uncertain. 300 .342 .296 .229 

The metallurgist cau produce almost any kind of steel demanded, 400 .359 309 235 
from any materials furnished, and do it with certainty of success, and 500 377 322 .240 
the electrical engineer will tell to a nicety just how a dynamo will be- 600 394 .335 .246 
have before the design is off the drawing board, for the scientific in- 700 All .348 251 
vestigations of many men have disclosed the important factors which 800 429 .360 257 
will influence the result. The design of a gas engine is almost entirely 900 .446 370 .262 
a matter of practical experience. Like its governing, it is of the “ hit- 1,000 .463 .386 .268 
or-miss” order. Progress has been made in. spite of the drawbacks, 1,100 .480 399 273 
but nothing like the advance which would follow a scientific knowl- 1,200 498 411 279 
edge of the underlying phenomena. 1,300 515 424 .284 

The Institution of Mechanical Engineers, of Great Britain, deserves 1,400 .532 .437 .289 
great credit for its support of research work on this subject for the past 1,500 549 7450 295 
5 years. Valuable results have been obtained, but the subject is too 1,600 .567 .463 .300 
large and complex to be solved by any one set of investigators. It 1,700 .584 475 2306 
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Carbon Water Nitrogen and 

Degrees C. Dioxide. Vapor. Oxygen. 
1,800 .601 .488 oll 
1,900 .619 501 317 
2,000 .636 .514 .322 
2,100 .653 .526 .328 
2,200 .671 .539 .333 
2,300 .688 .552 .338 
2,400 -705 .565 .344 
2,500 722 .578 .349 

Difference each 100° .0173 .0128 .0054 

TABLE II. 


Table of Mean Specific Heats at Constant Volume, Expressed in 
Calories per Gram. 


Deg. C. Carbon Dioxide. Water Vapor. Nitrogen. Oxygen. 
100 .156 bys .174 152 
200 165 .353 179 .156 
300 174 .369 .183 .160 
400 © .183 .385 .187 .164 
500 .192 .401 .192 .168 
600 -200 .416 .196 oaee 
700 .209 .432 .200 175 
800 .218 .448 .205 179 
900 227 .464 .209 .183 

1,000 .236 .480 .213 .187 

1,100 .244 .496 .218 .190 

1,200 .253 .512 .222 .194 

1,3C0 .262 .528 .226 .198 

1,400 271 644 231 .202 

1,500 .280 .660 .235 .206 

1,600 .288 .675 .239 .209 

1,700 .297 .691 .244 213 

1,800 .306 .607 .248 .217 

1,900 .315 .623 .253 ‘221 

2,000 .324 .639 257 * 225 

2,100 .332 .655 .261 .229 

2,200 .341 671 .266 232 

2,300 .350 .687 .270 .236 

2,400 .359 -703 274 .240 

2,500 .368 719 .279 .244 

Difference each 100° .0088 .0159 .0043 .0038 
TABLE III. 


Table of Mean Specific Heats at Constant Pressure, Expressed in 
Calories per Liter. 


Carbon Water Nitrogen and 

Deg. C. Dioxide. Vapor. Oxygen. 
100 .395 .358 .306 
200 .412 rel .312 
300 .430 .384 317 
400 447 .397 .323 
500 .464 .410 .328 
600 .482 .422 .334 
700 .499 -435 .339 
800 .516 .448 .345 
900 .534 461 .350 
1,000 .551 474 .356 
-1,100 .568 .486 361 
1,200 .585 499 .366 
1,300 .603 .512 .372 
1,400 .620 .525 377 
1,500 .637 .587 .383 
1,600 .655 .550 .388 
1,700 .672 .563 .394 
1,800 .689 .575 .399 
1,900 -706 .588 .404 
2,0L0 724 .601 .410 
2,100 741 614 ALS 
2,200 .758 .627 .421 
2,300 776 .639 -426 
2,400 -793 .652 -432 
£,500 .810 665 .487 

Difference each 100° -0173 .0128 .0054 





TABLE IV. 


Table of Mean Specific Heats at Constant Pressure, Expressed in 
Calories per Gram. 


Deg. C. Carbon Dioxide. Water Vapor. Nitrogen. Oxygen. 
100 .201 .446 .244 .214 
200 .210 .462 .249 .218 
300 .219 478 .203 .222 
400 220 .494 .207 .225 
500 .236 .510 .262 .229 
600 245 .526 .266 .233 
700 254 .541 .270 230 
800 .263 .557 209 .241 
900 201 .573 209 .244 

1,000 .280 .589 284 .248 

1,100 .289 .605 .288 .252 

1,200 .298 621 .292 .256 

1,300 .307 .637 .297 .260 

1,400 .o15 .652 301 .264 

1,500 024 .668 .305 .267 

1,600 .333 .684 .310 201 

1,700 342 .700 .314 .209 

1,800 wool .716 .318 .279 

1,900 360 —(«. 732 .323 282 

2,000 368 748 .327 .286 

2,100 Yes .764 dol .290 

2,200 .885 .780 .336 .294 

2,300 394 -796 .340 .298 

2,400 408 812 344 301 

2,500 .412 .828 349 .305 

Difference each 100° .0088 .0159 .0043 .0038 


TABLE V. 


Relative Volumes of Certain Gases. and Their Products of Combustion 
in Theoretical Amount of Air. 


Air contains 20.9 per cent. by volume of oxygen and 79.1 per cent. 
by volume of nitrogen, the ratio of nitrogen to oxygen being 3.784. 


Volume of O Volume of Products of Combustion.— 


Theoretically Carbon Water Nitro- 
Name of Gas. Necessary. Dioxide. Vapor. gen. 

re 0.5 0 1 1.89 
Carbon monoxide..... 0.5 1 0 1.89 
Methane........... norm 1 2 7.56 
Oe ee 8.0 5 6 30.24 
EO re 9.5 6 7 35.91 
0 ee 11.0 7 8 41.58 
Es oh cccccesees 3.0 2 2 11.34 
ee 4.5 3 3 17.01 


As an instance of the method of calculating these temperatures we 
may take so-called ‘‘ blue” water gas, made by blowing steam through 
white-hot coke, which will normally contain carbon dioxide, oxygen, 
carbon monoxide, hydrogen and nitrogen. Knowing the composition 
of the gas, we say calculate from Table V. the volumes of the products 
of combustion in the theoretical amount of air. We may also calculate 
from the analysis or experimentally determine the heating value of the 
gas. In the case of a simple gas like that under discussion the two 
methods of determining heating value will check closely, but in the case 
of complex gases carrying unsaturated hydrocarbons the experimental 
method is much to be preferred. In reporting the heating value of a 
gas, care should always be taken to distinguish between the “ gross” 
and ‘‘ net” value; the former being the result obtained in the calori- 
meter where the water formed in combustion is condensed in the instru- 
ment to liquid water, the latter being a lower value calculated from the 
first, where the water formed in combustion is assumed to escape as 
steam at the boiling point of water. It is evident that this ‘‘ net” value 
represents more nearly actual conditions, and is always to be used. 

Table VI. gives in detail the method of calculation for an actual 
sample of unpurified blue water gas, combustion taking place at con- 
stant pressure; that is, as if it were burned in the open air or in a fur- 
nace, 


TABLE VI. 


Calculation of Theoretical Temperature of Combustion of Blue Water 
‘Gas, with Theoretical Amount of Air, no Allowance Being Made 
for Dissociation of Products of Combustion. 


-—Volume of Products of Combustion.-—, 








Vol. Og Nitrogen Accom- 
Required panying the 
Percentage Volume for Com- Water Carbon Necessary 
Comp. of Gas. in Liters. bustion. Vapor. Dioxide. Oxygen. 
CO, 4.4 044 0 es 0 044 0 
QO, 0.8 .003 0 Hacer “nad Shes 
CO 41.0 .410 .205 ) .410 775 
H, 52.3 .523 261 .523 0 .988 
N, 2.0 .020 0 0 0 .020 
100.0 1.000 .466 .523 .454 1.783 
Deduct........ .003 Deduct for .003 Oxygen. .011 





463 1.772 
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1.384 
3,369° F. 








Net heating value of gas, 278 B.T.U. per cubic foot, or 2,474 small 


.523 x Sp. ht. H, O at 1,850° (= .581) = .304 
.454 x Sp. ht. CO, at 1,850° (= .698) = 
1.772 x Sp. ht. N, at 1,850° (= .402) = .718 


1.334 


2,474 ‘ : ; . 
“~ = 1,854° = theoretical combustion temperature in deg. C. = 


We see that one volume of this gas will give .523 volumes of water 
vapor, and from Table III. that if we expect to raise one liter of water 
vapor from zero C. to 1,850° that there will be required as the mean 
value .581 calories for each degree. There will, therefore, be required 
in this case a mean of .304 calories to raise the water vapor derived 
from the combustion of one liter of this gas each degree from zero to 
1,850. Determining in the same way the heat required for the proper 
volumes of carbon dioxide and nitrogen, we find that 1.334 calories 
will bethe mean amount of heat required to raise the total products of 
combustion each degree from zero to 1,850°. We have available to 
heat these gases 2,474 calories, and the theoretical temperature would, 
therefore, be 1,854° C. The proper specific heat to be used (in this case 
for 1,850") may only be found by trial. 

Combustion in the theoretical amount of air is a condition never 
attained in practice. There is almost always an excess of air present, 
the amount of which may be calculated from the analysis of the gases 
after combustion. Knowing this we may calculate the highest tem- 
perature possible with our given conditions. Asan illustration let us 
assume that when working with this water gas we find the following 
as the analysis of the gases‘after combustion: Carbon dioxide, 16.27 per 
cent. ; oxygen, 4.15 per cent. ; nitrogen, 79.57 per cent. 

Each volume of this gas contains .415 volumes of oxygen, which will 
be accompanied by .415 x 3.784 = .157 volumes of nitrogen from the 
air. Deducting this amount, plus the .02 volume of nitrogen present 
in the original gas, from the total, .796 volume of nitrogen, we find 

.619 volume of nitrogen corresponding to the oxygen actually used for 
combustion. The .157 volume, therefore, represents the excess of air 
and the .619 volume the air theoretically necessary. The ratio between 
these shows that there was 25.4 per cent. excess of air present. 
We may now calculate the maxium combustion temperature attain- 

able under these conditions. 
Vol Oxtgen -——Volume of Products of Combustion-— 


a 


€ 
‘ 





Fercentage Volume Requiredfor Water Carbon 
Comp. of Gas. in Liters. Combustion. Vapor. Dioxide. Nitrogen. Oxygen. 
CO. 4.4 44 0 0 044 0 0 
Os 3 003 0 0 0 0 0 
CC 41.0 410 205 0 410 775 0 
H, 52.3 .523 261 523 0 .988 0 
N, 2.0 .020 0 0 0 .020 0 
25. 4 percent. airin excess 0 0 0 .448 .118 
466 .523 .454 2.231 .118 
Deduct O, already present .003 Deduct for .003 O.....  .011 
.463 2.220 


Using volumetric specific heats at constant pressure. (Table III). 
523 x Sp. ht. H:O at 1,650° (= .556) = .291 
.454 x Sp. ht. CO. at ‘“* (= .663) = .301 
2.220 x Sp. ht. N, at “ = .391) = .868 
118 x Sp. ht.O: at ‘“* (= .391) = .046 





2,474 
.1506 
In the same way it may be calculated that for a 50 per cent. excess of 
air the maxium temperature will be 1,470° C. = 2,678° F. 
In the preceding cases it has been assumed that the combustion took 
place at constant pressure. In a gas engine where tne explosion takes 
place approximately at constant volume, the theoretical temperature 
will be somewhat higher due to the lower specific heats. Referring to 
Table I., where the volumetric specific heats at constant volume are 

given, we may calculate: 
.523 x Sp. ht. H, O at 2,100° (= .526) = .275 


= 1,643° C. = 2,989° F. 








454x “ CO, “ (= 658) = .296 
L72x “ N, “(= 398) = .582 
1.153 

2,474 _ 9.145° C. 


1.153 


The temperature which may theoretically be obtained in a gas engine 


calories per liter. Using specific heats by volume at constant pressure: | is, therefore, with this gas nearly 300° C. higher than when burned 11 
the open air. The following calculation of the temperature obtaine:| 








B17 from a carburetted water gas‘is an example of a more complicated cas: 
Theoretical Flame Temperature of Carburetted Water Gas, 
Percentage Composition Volume Water Carbon 
of Gas. in Liters. Vapor. Dioxide. Nitrogen. 
Ge ie .0012 .0036 .0072 .0340 
14,12 ) GH t.. 1412 3530 3530-2, 0008 
° C,H, . ° 
Sp See .0172 0 0 0 
25.30 CO........ 2530 0 2530 4781 
Fo: .2240 .4480 .2240 1.6390 
 , .2830 . 2830 2240 1.6390 
eee .0834 0 0 .0804 
1.0000 1.0876 8272 4.8172 
Deduct for .01720.2 .0653 
4.7549 


*The assumption is made that the unsatu ated hydrocarbons are made up of ethylene 
nd propylene in equal volumes. 


Using volumetric specific heats at constant pressure: 
.8372 x sp. ht. CO, at 1,900° (= .706) = .5910 
1.0876 x sp. ht. N.O at 1,900° ( = .588) = .6395 
4.7519 x sp. ht. N, at 1,900° ( = .404) = 1,9197 


3.1502 


Net heating valve = 673 B.T.U. per cubic foot (experimental value) = 


5,990 calories per liter. 
5,990 4 < . 
on = 1,901 = theoretical combustion temperature in degrees C. 
15 
Using specific heats at constant volume: 
.8372 x sp. ht. CO, at 2,200° ( = .671) = .5617 
1.0876 x sp. ht. H,O at 2,200? (= .589) = .5862 
4.7519 x sp. ht. N, at 2,200° (= .333) = 1.5824 


2.7303 
5,990 
2.73 
The following calculations are for a theoretically perfect blast fur- 
nace gas of 33 per cent. CO and 67 per cent. N, volume of products of 
combustion .33 vol. CO, and 1.297 N,. 
Using volumetric specific heats at constant volume: 
.338 x Sp. ht. CO, at 1,700° (= .584) = .1927 
1.297 x Sp. ht. N, at 1,700° (= .306) = .3969 


= 2,190° C. = 3,974° F. 








.5896 

Net heating value 111 B.T.U. per cubic foot = 991 calories per liter. 
991 

5896 
When considering the relation which these temperatures thus calcu- 
lated bear to those actually obtained, we may take into account; first, 
the influence of dissociation of the carbon dioxide and water vapor at 
high temperatures. The extent of this dissociation has been summed 
up by Nernst in his Theoretical Chemistry from Le Chatelier’s work as 
follows: 


= 1,690° C. 


‘‘In the smelting furnace the temperature only extends to about 
2,000° C., and the partial pressure of carbon dioxide only amounts to 
about 0.2 of an atmosphere; now, the carbon dioxide is decomposed 
only to about 5 per cent., whereby the capacity of the furnace for work 
is somewhat diminished, though not very much. With explosives, the 
temperature of combustion rarely rises above 2,500° C., and never 
reaches 3,000°. Inasmuch as the pressure of the carbon dioxide is here 
estimated in thousands of atmospheres, dissociation has no influence.” 


It is not easy to assign any definite volume to the influence of the 
other factors which preyent the attainment of the full theoretical tem- 
perature. The heat liberated never goes completely to raising the tem- 
perature of the combustion gases, but there are nearly always local 
points where the heat is almost entirely utilized in this way. In the 
case of a Bunsen burner flame the highest temperature found by the 
author experimentally was 1,780° C., while the temperature calculated 
was 1,850°C. Though the calculated temperatures are always some- 
what high, they afford valuable information. 


Some Conversion Factors.—1 calorie = 3.968 B. T. U.; 1 small cal- 
orie = .003968 B. T. U.; 1 calorie per liter = 112.36 B. T. U. per cubic 
foot; 1 small calorie per liter = .11236 B. T. U. per cubic foot; 1 small 








ealorie per liter = 1 large calorie per cubic meter. 
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LPrepared for the JourNAL.] 
The Pitting Rust of Iron. 


pa or ea 
By Dr. W. H. BircHMoRE. 

Two years since a very remarkable specimen of this strange injury 
occurring on the surface of a buried pipe was put on exhibition before a 
learned society of this country. Very soon after a large number of 
such specimens were put before those interested, most of which were 
privately circulated. Others were exhibited at society meetings. Some 
of these specimens were taken from gas mains, some from water and 
some from steam pipes; boilers, tanks and gasholders also furnished 
their quota. According to my diary I examined 14 of these specimens. 
They were from all sorts and conditions of iron material, and the iron 
was anything which it was permissible to call iron, from the ‘ best 
Norway plate” to the cheapest pot metal—all sorts and kinds of iron 
were in the service shown to me; and the gentleman who stored the col- 
lection, and also one of his pupils, kindly went over the ground with 
me again and again until I fully understood the theory by which this 
professor proposes to account for so remarkable a condition of this ma- 
terial so important in the structures of our time. This gentleman inno 
way misconstrued the gravity of the questions or the importance of the 
trouble; indeed, while discussing it he used this very strange phrase: 
‘‘So dependent are we upon iron for the construction of all our build 
ings and bridges that it is no exaggeration to call this the age of iron 
structures, and if those things are facts which we are fearing and not 
bogies, then our high buildings and bridges have no more real solidity, 
no more ability to stand the strain of time than the wooden halls of our 
ancestors.” This gentleman’s explanation of the phenomena will appear 
in due time, when the book on which he is working is given to the 
world. For the present his thoughts are his own; and his words, as the 
expression of those thoughts, belong not to the world but to his pupils 
only. 

In this connection I need say no more than this. This explanation 
is plausible, if his premises can be proved true, or if they are accepted as 
axiomatic postulates; but to those who desire proof of the fundamental 
propositions the present position will be unsatisfactory. To my mind, 
as elaborate as is this theory in both conception and development, it 
seems to fall short of accounting for the whole, or even for the major 
part of the matter in hand. 

On my return to New York I at once began a series of experiments to 
ascertain if possible some fundamental fact which could be the starting 
point of experimental study. 

By experiments made at leisure, chiefly under complete quantitative 
control in the laboratory, and with all possible qualitative control, it 
seemed that something must turn up to indicate the line of least re- 
sistance and to show in what direction the inquiry should be prosecuted 
with the least certainty of bemg brought up in the same cul-de-sac 
which halts all other inquiry sooner or later. But whileI think I may 
truly say that I have added three items of information, the string on 
which the items are to be threaded before they can be of any real use to 
anyone seems as far away as ever. 

In respect to this form of iron rusting, which the chemists seem in- 
clined to call ‘‘hydroxidation” and ‘‘ per hydroxidation,” two im- 
portant facts must be observed. It occurs in somesoils when dampened 
with any water; it occurs in any soil dampened with some waters. 
This would lead anyone to assume that the clue would be as easily found 
as the values of a and y in two simultaneous equations, since there are 
soils in which this form of rusting is said never to have been found no 
matter what the character of the water. But to the surprise of all in- 
terested the attempt to demonstrate this proposition was a total failure. 
No matter how painstaking and careful the work the result in every 
case was identically the same; nothing tangible. The result was pecu- 
liar. Utterly without reason, without the least indication of proof, 
certain persons affirmed that the result was caused by the action of 
bacilliform life and everybody was happy except the men who knew 
something about both the iron rust and the bacteria, and these were 
not happy; not at all. 

A theory was formulated that since the yellow and red rusts were 
different chemically a variation in cause might also be inferred, which 
is no doubt a fact. Most remarkable is the influence of vegetable acids 
of the group commonly called ‘‘ humic acids,” and the strange “ rot- 
ting action ” which they have upon some irons, but by no means upon 
all, The very strange limitation of result indicating very interesting 
possibilities, both in respect to the geological history of ores and the 
future of many important structures. 

In some water iron seems literally to vanish as metal, and no stain is 
left in the deposit from such water, even when the mud contains an 





unusually large quantity of iron. In some kaolin deposits in Ozark 
county, Mo., and in Arkansas, it is said that beds of milky whiteness 
contain portions which will turn blood red, when wet with boiled, dis- 
tilled water, from the rapid change in the contained iron, and some- 
times these spots are not larger than an egg. This has lead to an in- 
teresting theory on the origin of these beds. Other samples turn red 
on heating, even in an atmosphere of nitrogen, showing that the change 
is endo-molecular. These facts seem to indicate that the iron exists in 
a form not familiar to our laboratory experiments, and it is also sug- 
gestive of an interest as important in art as in science. 

With respect to some of these specimens I have only information; in 
regard to others I know that the changes mentioned take place even 
when the specimens are heated in a vacuum sufficiently complete to 
cause the existence of X-rays; but the change, although produced by 
heat, is not produced by any of the extreme physical methods now in 
vogue These facts are mentioned because they are germane to pheno- 
mena to be discussed later on. 

The special form of oxidation in respect to which most of my experi- 
ments were made and nearly, by intention, all my studies—for, in- 
cidentally, nearly every imaginable form of rust came under observation 
—was that form of which the characteristic is circumscribed pitting, as 
it was called by one who much aided me, ‘‘The pox-pit rust of iron.” 
This name so exactly describes the chief characteristic that it should be 
the chosen designation in scientific language. 

My interest in this special form of rust was much increased by the 
following circumstances: A building in which there was much iron 
was in process of ‘* modernization,” at the hands of an architect with 
whom I am on terms of familiar friendship, and who is an expert in 
‘*iron and steel for structural uses.” In this building both iron and 
steel had been used in the form of rolled beams and plates, those last 
used to make built-up girders, and also muchcast iron. The conductor 
pipes were, and still are, artistic structures of formed copper, and these 
were in structural contact with the iron forming an electrical circuit, 
and a current was proved to exist, and an amazing number of such 
currents were found in other parts of the building. At first we im- 
imagined that we saw a relation between these currents and the destruc- 
tion of the metal, but the more carefully we compared the details of our 
observations the less were we convinced that the relation was more than 
in appearance only. It is true that there was some rust in the places 
required by this theory, but not more than in places in which it was not 
required, or even should not have existed. After a carefully made 
study of the various formsof rust a classification of the formsof destruc- 
tion was made with satisfactory results. It was the opinion of both of 
us that we recognized two distinct relations; in one, water in the liquid 
form had been in contact with the iron; in the other, it had not been in 
contact since the iron was in place. 

When we compared notes we found that we both had recognized as 
fundamental that ‘‘ the true pitting rust was to be found alike in form, 
and practically identical in distribution in all forms of iron and steel,” 
and that ‘‘ the use of ‘ coal tar’ and ‘ metallic paint’ made practically 
no difference either in the amount of rust or‘ts distribution.” 

The Characteristic Focus.—Examination had impressed us both with 
the importance of this form of the focus of action. The sharp edges, as 
if a drill had been used, and the almost circular form, were shown in 
nearly every focus identified. Foci were found containing only asingle 
‘*pock mark,” and one was found which contained 283 ‘* pock marks” 
within a circle 7 centimeters in diameter, say in a space as large as a 
palm of a large hand. Another irregu'ar focus on a 20-inch I-beam, 14 
feet long, contained 711 of these pits, some of them so small that it 
needed a strong magnifying glass to see them, while the largest was 4 
of an inch in diameter and fully ,; of an inch in depth. In some in- 
stances (the older ones) the condition of the paint showed that the focus 
had been cleaned out and painted over, the pit being indicated by a de- 
pression in the paint. In some (a minority) this clearing out and paint- 
ing over had put a stop to the destructive process; in others (the major- 
ity) the process had continued under the coating of tar or paint notwith- 
standing the clearing out process. [There isno proof that such clearing 
process was either systematic or complete in these cases. | 

In many instances the proof was evident that the foci had been 
formed under the paint or bar, for these were absolutely smooth and in- 
tact, while under them were pits both large and deep, and many of 
these came to light only after they had been searched for witha 
pointed stick, This would break through the tar or paint into the 
softened contents of the pit which it was then possible to empty out. 

In many instances the surface of the tar or paint was examined with 
a glass giving a power of 30 times linear. Such a power would make 
the th of an inch seem to be equal to 1} inches, and not the smallest 
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indication of the mischief beneath would be detected, yet when the ex- 
ploring surface was run over the surface holes would be found in all | plate always begins in minute circular spots. I have also found that 


cases filled with the characteristic material. 





For example: I have the best possible proof that the rusting of ti 


rusting will take place under the paint on a painted surface, even whe 


It is worthy of remark that if moisture had reached this iron it had | the iron was boiled in a solution of pot. cyanide, for the sake of reduciny 
done so by passing by osmosis the covering of paint or tar. One in- | the rust to metallic iron before painting, should there by any chance |, 


evitably asks, are these coats of paint really of any such air-tight 
quality as we are in the habit of assuming? to which one can only re- 
ply, ‘‘ Who shall say?” 

The Pits.—These observations at once classify these pits in two series; 
those which are exposed and those which are covered in by a more or 
less air-tight coating. The character of this coating and the exact 
character of the oxidized metal seem to be things indifferent. 

As has been said these pits differ much in actual and relative dimen- 
sions. They also differ slightly in the character of the contents accord- 
ing to the environment. 

This content may well be divided into: A, contents of pits which have 
apparently never been exposed to the action of air or water; B, those 
which have been exposed to air, and not to water, other than atmo- 
spheric moisture; C, those which have been exposed to water, but not 
to air other than that which is dissolved in water; D, those which 
have been freely exposed to both; and, E, those examples which are 
found in iron buried in the ground. 

The instance in group A is intended specially to include the iron 
pipes covered with tar or paint, while the pipes in group E may have 
been tarred*or may have been painted. 

Covering pipes with asbestos packing arid lime does not protect 
against this disease entirely, but it is easy to see that it does measurably. 
Grease, specially the heavy petroleum produced oils, does most remark- 
ably act as a life preserver toiron. In four pieces of iron pipe which 
had been in sites for more than 12 years, and well covered with ‘‘ heavy 
grease,” the most painstaking examination could not find one pit, while 
in another subjected to exactly like influences and not oiled there were 
a great number of them. 

Summarizing all the observations made it may be said that no con- 
dition was distinctly favorable to the preservation of the iron, except 
the presence of an oil analogous to the “* gun-grease” made from heavy 
petroleums. It is well known that instruments well greased with this 
preparation ‘‘gun-grease” are safe from destruction, even in labora- 
tories of whose atmosphere gaseous bromine and chlorine form a per- 
ceptible fraction. 

Theories of Causation.—These have been abundant and have run 
the whole gamut of possibilities, from electrolysis to bacteria. In 
respect to theories of chemical action it may be said that they practically 
center around the action of'ammonia, and the most numerous studies 
have been made upon buried pipes. These soils have this distinctly 
marked characteristic (?) that they, like all other fertile soils, contain 
ammonia, Since it is known that the ammonia in the soil is produced 

by the action of bacteria certain of the writers on this question jump- 
ing one step have at once said the cause is ‘‘ bacteria,” which conclusion 
does not simplify matters to the least degree. 
The soils have certain distinct characteristics which it has been as- 
sumed by certain persons play an important part in the destructive 
movement. They always contain a certain relatively large amount of 
ammonia in some combination which is believed by many to be ex- 
tending itself in the direction of nitric acid, which it must eventually 
form in due time by oxidation. 

Objection to this theory frequently offered is that these facts taken 
alone will not justify all the conclusions promulgated in this direction, 
and when this contention is enforced the advocates shift their ground, 
and, introducing some hypothetical entity of the disease germ type, 
claim as essentially vital an action which they had but just deciared to 
be wholly chemical in type. It is not my intention to say that a chem- 
ical action may not sometimes have a vital action as a causation ele- 
ment, but so far as this “‘ pox pit” rusting it is essential that the hypo- 


any rust present to reduce. 

This series of observations show that ‘‘ mineral paints ” and ‘ meta|- 

lic paints,” neither of them, will protect from rusting iron which is 

alternately wetted and dried. There is no room for question as to tlie 

fact, but I am not quite ready with an explanation. I have two 

pieces of iron which were submerged from 4 P.M. to 9 A.M. for three 

months, the rest of the time being in the air and supposed to be dry. 

Both of these pieces have the surfaces entire, so far as the paint is 

concerned, and yet the iron within is destroyed. In the tin plated 

samples the case is the same. 

In some cases photographs were made showing the changes from 

day to day, and careful measures show that the arear extent was in- 

creased almost exactly as the sq uare of the time, indicating that the rate 

of movement depended wholly upon length of exposure to the action, 

whatever it may be. Nor are we fully in possession of all the facts 

bearing upon this question, 

The only absolutely efficient protection from rust which I have found 

is paraffine. Iron coated while warm with warm parafline accepts a 

thin coating which, in so far as three months’ observation goes, shows 

a complete protection from this rust or another. 

The Final Question.—The final question, is this. The normal form 

of rusting in iron I think must be answere d in the affirmative. Why 
iron plates of the modern manufacture should show this peculiar rust 
method no one can say; but should rusting be possible it seems b/ so 
mysterious a selection process to take this form. In the tin plated iron 
it was a very easy thing to show (microcopic ex amination was the 
method) that the rusting foci were even in some cases less than ; 9} th of 
aninch inthe beginning. In other cases the tin was evidently oxidized 
before the iron over an area three to f our times the size of the original 
focus of the iron rust, but more frequent, wasa reversal of this process, 
the iron rusting away and depositing itself on the outside of the tin 
plate. Samples of so-called Russia iron were somewhat less rapidly 
assailed, but in the end as effectually. 

To test the effect, rather than with any expectation of success, samples 
of iron were plated with copper and then with nickel; but this only 
hindered, it did not prevent the rusting. 

However, some few questions were made to stand out distinctly, and 
these were carefully taken up one by one and will be made the subject 
of a detailed study. 

For the present I can only say that anyone who has a holder or gas 
pipes troubled with this rust will confer a favor by writing to me, and 
if he has a sample of gas pipe which shows this rust, a sample to add 
to my collection with a statement of all the known facts will be most 
welcome. 

Perhaps the most remarkable fact which has been brought out in 
this whole inquiry is this. In every case in which a rust pit was de- 
veloped on one surface a corresponding pit was almost or quite simul- 
taneously developed in the other; this when both surfaces were pro- 
tected by paint. 

Should it be permitted me to continue this study my next paper will 
be illustrated by photographs of the plates showing the relations of tlie 
rust foci. At present the writer can only say that his experiments have 
made manifest the necessity of inquiry in three special directions. 1. 
cases in which the iron was subjected to the combined action of water 
containing in solution ammonia and carbon monoxide, such iron after: 
ward being subjected to atmospheric action; 2, cases in which the iron 
was buried in a soil containing ammonia in oxydizable relation; 3, 
cases in which ammonia and sulphur, usually as hydrogen sulphide, 
could both be demonstrated. In one special case the writer found 34th 


thesis should be unqualifiedly proved to be true, and this I protest has| nearly as much sulphates in the water of the well of the gasholder as 


not yet been done. 

My Own Experiments.—My personal observations on this matter are 
confined to three series: A, observations on unpainted iron; B, obser- 
vations on painted iron; and, C, observations on “‘tin-plated iron.” 
Under each series were three sets of samples: 1, buried in the soil; 2, 
submerged in water and again in air; 3, those submerged in air only. 


was present in the water supply. How far this was causative, and how 
far an accident, he does not know. 








JupGE DILLon, in deciding the case of the City of Columbus, 0., 
against the Federal Gas Company, of that city, to declare its franchise 
void, held that there had not been any illegal acts on the part of the 


Dac — but it certainly would be tedious, to give the diary Company of sufficient gravity to forfeit its franchise, but said that, a 
of all these observations. It is enough to say that Ihave found some |the petition claimed a contemplated sale of the property to unknow 
new facts, or, more accurately, have made some observations which in- | Patties, he would, if desired, withhold the entry and enjoin the salé 
dicate that by no means the whole of the questions involved have been until the city could set forth any facts it might have, Attorne! 


investigated, some of which seem to show that much which we fancied 


Williams, representing the Company, denies knowledge of any suc! 
sale, and Attorney Sater stated that he would have to consult the cit 





was specific is really generic, and much the reverse. 


law department before taking such action. 
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New Uses of Concrete in Building Construction.’ 


to 

One of the important factors in connection with the recent remark- 
able development of the American cement industry is the increasing 
attention which is being directed to the use of concrete in building con- 
struction, chiefly in the form of reinforced concrete. ‘The ease with 
which concrete can be molded into monolithic forms, its great strength, 
the absolute protection which it gives to iron and steel imbedded in it, 
aud its fireproof qualities, which have been established beyond doubt, 
combine to make it a material of the highest value. The idea of rein- 
forced concrete, 7. e., concrete strengthened by light steel bars or wire 
netting, or expanded metal imbedded in it, was first developed in 
France by J. Monier, and early found application in metallurgical 
engineering in the construction of dust and fume settling flues. These 
have become standard practice, and are to be seen at nearly all of the 
most recently constructed lead and copper smelteries in the United 
States, notably at the new plant of the American Smelting and Refining 
Company, at Murray, Utah. In general building construction the 
Monier system has been more generally adopted in France and Ger- 
many, but during the last few years its use has become considerable in 
the United States. 

There are a number of patented modifications of the Monier system. 
Among these may be named the Ransome, in which twisted steel bars 
ave used; the Hennebique, using round steel bars and a certain style 
of stirrups to resist shearing; the De Valliere, differing from the 
Hennebique principally in the style of the stirrups employed; the 
Thatcher, using strengthening bars with projections in connection with 
tLe concrete; the Columbian; using special forms of rolled steel; the 
Roebling, in which a netting and rods are used principally as centers 
for concrete arches; the expanded metal system, used only for slabs 
and not for beams; and numerous other less well known systems. A 
recently introduced fireproof roofing material is ‘‘ ferroinclave,”’ made 
of sand and cement in the form of slabs 1.5 inches thick, in the center of 
which is incorporated a sheet of steel, corrugated deeply in a peculiar 
manner, 

The most ambitious example of reinforced concrete construction is 
the now famous Ingalls building at Cincinnati, which: has attracted 
deep engineering interest. This is a 16-story building, which is prac- 
tically a monolith of reinforced concrete (Ransome system). It is 50 
by 100 feet in area and 210 feet in height. The concrete used in its 
construction is composed of 1 part Portland cement, 2 parts sand, and 
4 parts of hard limestone of 1-inch size. 

Another system of construction that is extending to a marked degree 
is the use of concrete blocks. An example of this kind of construction 
is the method of the American Hydraulic Stone Company, of Denver, 
Col., described in the Engineering News of September 17, 1903. Walls 
built of concrete blocks are usually hollow, and may be of ‘‘ one-piece” 
or ‘*two-piece”’ construction. In the former case each block is hollow, 
and its width is equal to the thickness of the wall. In the latter case 
the blocks are approximately of T-shape in plan, set on edge, so that 
two blocks form the inner and outer faces of the wall, their ribs, 12 
inches apart, serving as cross bonds. The American Hydraulic Stone 
Company is exploiting the latter system. The blocks are usually 9 by 
24 inches on the face, the ribs varying according to the thickness of 
wall required. The regular blocks weigh 38 pounds each, and a wall 
built of them contains 52 per cent. open space. The blocks are molded 
from a mixture of 1 part cement to 6 or 8 parts of 4-inch crushed stone 
under hydraulic pressure of 30 to 35 tons. For an ordinary 3-story 
building, walls of this construction 9 inches thick are sufficient. Fora 
higher building, or for heavy construction, the walls of the lower 
stories should be 12 or 14 inches thich, or a 10-inch wall may be used, 
some of the hollow spaces being filled with concrete to form piers. For 
interior partitions, 4-inch to 8-inch walls are sufficient. 

The blocks are made by three styles of hydraulic press—(1) a port- 
able hand press which will turn out (with 5 men) 400 blocks per day; 
(2) a power press, operated by electric motor or gasoline engine (to be 
used in connection with a power concrete mixer), which will turn out 
(with 6 men) 1,000 blocks per day; (3) a heavy duty machine, operated 
by a 10-horse power engine (serving both for the press and the concrete 
mixer), which gives 35 tons pressure to each block and turns out (with 
8 men) 1,500 blocks per days. Two masons and a helper can lay 400 
blocks in a day. 

Mr. F. E. Kidder reports that with hand mixing and a handpress, 
operated by 5 men, the cost of making blocks 8}-inch by 23$-inch for a 
square yard of 10-inch wall (12 blocks required), the concrete being 1 
part cement to 6 parts sand and gravel, was 0.78 sack of cement (4 sacks 
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to the barrel), 4 cubic feet of gravel, and the labor of one man for 1.25 
hours. Reckoning labor at $2 per 10 hours, gravel at 75c. per load of 
1.25 yards, and cement at $2.50 per barrel, the cost per square yard was 
84c. Allowing 48c. per square yard for laying and mortar, and 10c, 
per square yard for carting, the total cost per square yard of wall 
erected was $1.43 = 15 7-9c. per square foot. As compared with walls 
of common brick, faced with pressed brick, this is a great saving. It 
is indeed considerably lower than what the most ordinary brick 
masonry can be laid for, since a 10-inch wall of this concrete construc- 
tion will satisfactorily take the place of a 13-inch or 17-inch brick wall. 
It should be noted also that Mr. Kidder’s test was made with hand 
machines, and naturally the cost of the blocks would be reduced by 
mechanical mixing and power press. The figures refer, moreover, to 
so-called ‘‘ faced ” blocks, in the manufacture of which 0.25 inch of the 
concrete is scraped off the face, which is then surfaced smoothly with 
1:2 cement. When taken from the press the blocks are stacked up for 
10 days, and are kept moist by spray from overhead sprinklers. 

This appears to be a form of building construction which is well 
worthy of attention, not only because of its economy, but also because 
of its advantages in other respects. The hollow walls, divided by, par- 
titions, make the building cool in summer and warm in winter, while 
the spaces can be utilized for heating and ventilating flues, electric 
wires, plumbing pipes, ete. 








Notes on Lighting in Europe. 
ssgdellleatinad 

Mr. Arthur Williams, of the New York Edison Company, prepared 
for the Association of Edison Illuminating Companies, at the Thousand 
Islands convention, a very interesting paper on what he had seen of 
European lighting practice during a recent trip abroad. One thing he 
observed was the absence of electrical effects upon special occasions, as 
for example, the visit of President Loubet to London. As to are light- 
ing in that city, he remarked that the prices paid by the municipality 
vary from $116 to $150 annually for an are lamp of about the same 
size as our lamp rated at 2,000 candles. The practice is to place the 
lamps much nearer together, in many instances averaging not more 
than 100 feet apart, and the result is a degree of lighting which would 
offer a useful, impressive example to those in charge of that kind of 
service in most of our American municipalities. Thecity furnishes the 
posts and shades; the companies provide all else, giving the lamps the 
usual attention. 

Inclosed are lamps have made very little headway; the few to be 
seen are ofa design less satisfactory than that with which we are 
familiar here, and for the most part they have not given satisfaction to 
the users. The reason the English engineers adhere so devotedly to the 
open lamps is that in London and other English and European cities, 
the price of labor and carbons is low, while the cost of current is high 
-—the reverse being true in our American cities. 

The Siemens-Halske Company has just placed upon the market a 
very small inclosed are light, called the ‘* Lilliput;” in deference to its 
lack of size. This lamp is so small that it can be used directly over a 
writing desk, near one’s work, or, in fact, in any position sufficient for 
the usual incandescent lamp, and in which a large volume of light is 
required. It is even shown in the conventional desk standard, in 
which heretofore the incandescent lamp has been supposed to find an 
exclusive field. The lamp may be placed in any position without 
affecting its accuracy or steadiness of feed. 

‘*Bremer ” lamps are seen frequently on the streets. The outside of 
one hotel or restaurant on Piccadilly Circus is strikingly illuminated 
by them. The color of the light, however, is not pleasing, and he 
questioned whether, unless changed, the lamp will soon become very 
popular. It is said that about 150 are now used, with very great satis- 
faction, for lighting the streets of one district—that surrounding the 
East India docks. The lamp has recently been improved, and all now 
in use are to be replaced with the new type as soon as practicable. The 
object of the improvement is to do away with “ fluttering,” which here- 
tofore has been a chronic defect. As all doubtless know, these lamps 
burn two in series, about 50 volts each, on a 110-120 volt circuit. 

These lamps, as incandescent lamps and all other features of the in- 
stallation, must be purchased by the consumer, but to insure good ser- 
vice, the manufacturers—The Westinghouse Company—arrange for 
their care at a cost of 10 shillings, or $2.50 weekly—for two—the price 
including, inspections, carbons and repairs, but not the current sup- 
ply. The responsibility of the company supplying electric current 
ends at the meter, and so everybody seems to understand. This Mr. 
Williams considers not conducive to best service. It compels the 
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customers to purchase incandescent lamps, without expert knowledge 
and at a price in excess of the cost of lamps to the supplyiug company, 
tending thus to prolong their use until breakage, however blackened or 
low the candle power has fallen. The incandescent lighting standards 
are low, and as the service rendered by the companies is said to be very 
satisfactory—it is evident that they are carefully managed—the cause 
must be found in the lamps. 

In the business sections one sees little gas lighting, and it is said that 
there is but one oil lamp installation in the city—and that that is going 
out. The ‘ Lucas” lamp comparing with the ‘“‘ Northern” here, is 
used, but apparently uot to any great extent. Electric light seems to 
have little, if any, serious competition. 

Nernst lamps large and small, are to be seen frequently on the prin- 
cipal thoroughfares, and the light is of very satisfactory quality. A 
number of stores use them exclusively. Plain, ground or opalescent 
glass globes are used, with vertical spiral glowers—distinct from the 
horizontal straight glowers with which we are familiar in American 
practice. Large lamps, consuming about 250 watts, cost the retail con- 
sumer $5; small lamps, $1.25; large glowers cost 50 cents, the small, 
374 cents. They can be used with either alternating or direct current— 
those he saw used the direct current. 

A Nernst projector lamp of 1,000-candle power has been made. The 
lamp consists of 3 glowers, in parallel, placed on a white enamel disk 
of about 24 inches diameter. About 300 watts are consumed and hand 
control is substituted for the usual automatic control. 

A representative of the manufacturers stated that 400,000 of these 
lamps, 60 per cent. small, the remainder large in size, were sold in 
England during the last year. It should be remembered that the in- 
candescent lighting standards are generally low, and, therefore, a 
greater relative growth than would be possible here, should be ex- 
pected. 

There are 36 companies or vestries in London operating electric light- 
ing plants. The aggregate of the installations, on the 16-candle basis, 
is 2,476,491 equivalents. This is largely incandescent lighting; the 
motor installations aggregate hardly more than 5,000-horse power, and 
the arc lamps something less than that number. 

It has been stated that 13 of the companies or vestries use Wright 
meters, not exclusively, but in conjunction with their rates. The com- 
panies using these meters confrol about 45 per cent. of the total insta!la- 
tions, but Mr. Williams got no data as to the number of meters used, or 
on the percentage of current sold through them. The manager of one 
of the largest companies stated that though he was reported as using 
this system of discount, he actually had only a few of the meters. The 
Shattner demand meter is also in use; one advantage being that it can 
be made fast or slow, as desired, by simply changing the medium 
through which the balls fall. 

So much has been devised and said concerning electric lighting rates 
that it would seem as though uothing new were possible. Yet he had 
not previously heard of the rate recently adopted by the St. James and 
Pall Mall Company for long hour, usually hidden lighting; by hidden 
is meant the lighting of hotel, apartment house and club cellars, kitchen 
and servants’ quarters, shops below the sidewalk level, basements and 
the public conveniences, which the city of London has liberally pro- 
vided at the large intersections. The retail rates of this company are 12 
cents a kilowatt hour for the first 4,000 kilowatt hours of annual use and 
8 cents for all over, with a discount of 8 per cent. on all bills paid 
quickly—say within 30 days. To meet the competition of gas in the 
places mentioned, the company has adopted a new schedule, under 
which all ** below street level” lighting is supplied at exactly half the 
usual rates. That is to say, the first 4,000-kilowatt hours are charged 
for at 6 cents instead of 12 cents, and the remainder at 4 cents instead of 
8 cents—and the additional discount of 8 per cent. is also allowed. 

If the consumer's premises are half above and half below the 
street level, he is given the benefit of a liberal interpretation of the 
schedule, and charged altogether at the low rates. Separate meters 
are provided where necessary to separate other parts of the premises 
supplied at higher rates. This schedule has been very successful in 
competing with gas service. 

English or perhaps London views regarding credit are interesting. 
arg within 30 days is considered cash; 9 months are not un- 
usual, 

It may be of interest to know that one company charges 12 cents a 
kilowatt hour for service at 100 volts and 10 cents where taken at 200 
volts. This method has probably been adopted to encourage a general 
change of installations to the higher voltage. Another company, or 
rather one of the borough councils, charges 16 cents a kilowatt hour for 
the first hour of the maximum demand, and 2 cents for all over—a| 





schedule representing the extreme views of Mr. Arthur Wright, in con- 
nection with the Wright demand system. Another company has r 
cently entered upon a large contract for lighting and power service, 
under which the consumer pays $75 annually for each kilowatt of mak- 
imum demand and 2 cents for each kilowatt hour consumed. The de- 
mand rates of this company are also interesting. For the first quarter, 
ending with March, the charge is: For the first 6 kilowatt hours con- 
sumed per 8-candle power lamp, or equivalent, 16 cents a kilowatt hour, 
and for all excess, 4 cents; for the quarters ending with June and 
September only the first 3 kilowatt hours of average use are charged for 
at the higher rate, the remainder being charged ‘for at the lower rate; 
the quarter ending with December, filling out the year, is again in- 
creased to an average of 6 units at the higher rate, as with the first 
quarter. Power is sold at 5 cents a kilowatt hour for the first 250 kilo- 
watt hours of annual consumption per kilowatt of installation and 2 
cents for all consumed in excess. 

It should not be forgotten, when considering English terms, that the 
consumer buys everything beyond the meter, and therefore, on any 
prices given, fully 14 cents a kilowatt hour should be added to get an 
American comparison. 

The Shoreditch Destructor Works, of which so much has been said, 
are still in operation. This plant, it will be remembered, was erected 
for the purpose of burning the garbage of the district, utilizing the heat 
for making steam, the live steam for operating an electric light plant, 
and the exhaust for heating the water of the municipal bath of the dis- 
trict, and in winter for heating the district library. These several 
departments are located contiguously in the same block, but front on 
different thoroughfares. A second lighting station, some distance from 
the first, has now been erected, the capacity of which is about 1,600 
kilowatts, but it is operated entirely with coal fuel. The works remain 
substantially as they were when first finished, though because of the 
larger demand for electric current and the somewhat lessened supply of 
debris, more coal is now being consumed than formerly. The con- 
sumable debris of the district amounts to 25,000 tons annually and gives 
sufficient heat to produce 1,000,000 kilowatt hours. It is estimated that 
garbage produces on an average one-tenth the heat of ordinary coal. 
Curiously, the garbage supply is decreasing. This is because dwelling 
housee are being gradually replaced, as the city pushes out, by factories 
and stores, which in proportion contribute less. The new inhabitants, 
however, demand more light and power service, so that the works can 
well afford to burn as much additional coal] as may be required. 

The figures showing the result of last year’s operation seem to make 
it difficult to prove that the electrical are paying features of the plant. 
There was a balance of $20,000, after all charges were met, credited to 
the sinking fund, but this amounts to only 1.5 per cent. of the cost, a 
rate of depreciation demanding an active life in excess of 50 years to 
equal the original cost of the plant. 

The use of arc lamps for the street lighting in Paris, as in London, 
has increased largely in the last two years, the greatest change being in 
the center of the city. Open burning lamps are used, again because of 
the low cost of carbons and labor and the high cost of current. The 
lamps are spaced apart an average not exceeding 100 feet ; in 
some places the distances are much less. There seems to be no desire 
on the part of the city officials to utilize the private window lighting for 
the illumation of the thoroughfares, and this is well, for there is lttle, 
if any, display lighting of that order that is worth mentioning. 

The companies supplying electric current are limited in their fran- 
chise to a maximum price equalling 30 cents a kilowatt hour, but there 
is no limitation upon the extent to which this price may be reduced. 
The average price obtained is about 22 cents a kilowatt hour. 

Companies making electric current inside the city’s walls pay a tax of 
5 per cent. on their gross income, while those who generate outside the 
walls, thus avoiding the duty paid upon coal brought within the fortifi- 
cations, pay 1 per cent. additiona!, or 6 per cent. 

The cost of municipal are lighting, where supplied by private com- 
panies, is at the rate of $240 annually, but the annual expenditure is in 
many cases lessened through the disconnection of the lamps at midnight 
or shortly thereafter. As the companies are taxed upon their gross 
income, this figure is reduced 5 per cent. or 6 per cent., as the case may 
be, so that the net cost is not far from $225 a lamp annually., 

At the end of 1901 the five private companies and the municipal plant 
of Paris had 68,267 kilowatts of installation, equalling 1,365,340 16- 
candle equivalents. The capacity of all the stations was 38,000 kilo- 
watts, or 56 per cent. of the installations. Twenty-seven million three 
hundred and twenty-two thousand kilowatt hours were sold, the con- 
sumption averaging about 400 hours per unit of installation. 

A very interesting map has been prepared by the engineer in charge 
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of the municipal works, showing in each of 83 small sections, into which 
he divided the city, the installation capacity in kilowatts, the kilowatt 
hours consumed annually, and the average use of each unit of installa- 
tion. For example, one, a rich residential section, is shown where 
3,387 kilowatts installation have an average use of only 161 hours 
annually ; a second, next it, having 1,895 kilowatts, averages only 147 
hours. The business and small shop sections appear better; in one 2,301 
kilowatts were used, an average of 585 hours; in another 1,717 kilowatts, 
an average of 887 hours, and in still another, 135 kilowatts averaged 
734 hours. A section in which the installations are largely for city 
lighting, having 102 units, averages 3,061 hours; another, also devoted 
to city lighting, having 26 units of installation, averages 2,284 hours. 
As stated previously, the average of all 1s 400 hours. 

Three reasons are given explaining the very limited use of electric 
light in Paris. 1. The high price, having little effect upon the rich, 
but largely restricting or preventing its use by others. 2. That electric 
light will always be very costly, even after reductions are made; that it 
‘vannot be used by ‘‘ the little well-to-do.” ‘3. The limited durance of 
the concessions, causing the supplying companies to withhold outlays 
for new equipments and extensions, requiring that they maintain a 
price abnormally high, to insure a fair return upon the investments 
they have made. 








Central Station Heating. 


———— 
|A paper read by Mr. D. F. M’GExr, before the Iowa State Electric Light 
‘Association. | 


If we are to take up the subject of central station heating from a 
mechanical and financial standpoint it will be necessary to weigh very 
carefully the many points which cause the plant to be a financial suc- 
cess or a failure. 

Spreading out promiscuously all over town must be avoided, and only 
just sufficient mains should be installed to use up all the available ex- 
haust steam. The proposition should be to utilize only the exhaust 
steam to the best advantage. The claim of certain promoters of heating 
systems that there is money in live steam heating, and that the electric 
light and power furnished need only be considered as by-products, is 
untrue, and has resulted in the installation of heating plants which can- 
not be run on a paying basis. 

My experience with the various steam, hot air and hot water systems 
has convinced me that nothing meets che universal requirements for a 
central plant as well as hot water heat. In fact it is the only heating 
system in which regulation of temperature ip the various buildings is 
absolutely under the control of the attendant at the central plant with- 
out a complicated system of thermostats, that increase the first cost of 
installation and are always getting out of order, and are consequently a 
continuous source of expense. 

In our plant we have posted near the thermometer in the main supply 
pipe a carefully tabulated schedule by which the engineer can tell at a 
glance how hot the water must be to warm the buildings to 70° at any 
given outside temperature. As a result our customers seldom touch a 
radiator valve during the entire season. The fact that the temperature 
of the heating surface in the entire system can be controlled is of par- 
ticular advantage in moderate weather, for by controlling the tempera- 
ture with a hot water system a given amount of heat can be spread out 

thinner and do much more work than the same amount of heat will do 
with a steam system, The customers need not touch an air valve, con- 
sequently that disagreeable odor of cylinder oil, so much in evidence 
where exhaust steam is used direct for heating, is entirely eliminated, as 
well as all cracking and snapping of pipes, so familiar to us all where 
steam is used for heating buildings. 

To make a plant successful every corner must be guarded, and fre- 
quently small economies determine whether the plant is profitable. To 
illustrate: In operating an exhaust steam heating plant there occurs 
loss of power and useful work due to back pressure. It often amounts 
to 25 per cent. of the power developed, and in some cases to as much as 
50 per cent. There is also an important loss due to throwing away the 
water of condensation, a common practice in exhaust steam heating. 
Aside from the value of the heat so wasted, the loss of so much pure 
distilled water, so good for use in the boilers, is a considerable item. 

In operating a hot water system some power must be used to circu- 
late the water. 

I know of no better way of taking up this subject intelligently than to 
give you a brief description of our plant, with a statement of results 
which we have obtained. 

Our pipe system consists of a closed loop or circuit of 5-inch pipe, 


: about } mile long, with 3-inch shunts, each about 1,000 feet, extending 
off the main line. In this circuit and part of it are a centrifugal or fan 
, type of pump, an exhaust steam heater and a live steam or auxiliary 
heater. The exhaust steam from our engines first passes through an 
| Open feed water heater and grease extractor, which heats feed water 
| for our boilers and also removes the cylinder oil from the exhaust steam. 
It then passes through the exhaust heater for the heating system, 
where it gives up its heat to the circulating water, the surplus, if any, 
escaping to the atmosphere. 

As this exhaust heater is elevated above the water line in the open 
feed water heater, the condensation from the exhaust steam flows to the 
feed water heater by gravity, to be pumped to boilers as feed water. 
This insures us distilled water for our boilers at a temperature of at 
least 205°, and enables us to use our water over and over again, which 
makes a very material reduction in our water bill as compared with 
those we pay inthe summer months. There is an opening direct to the 
atmosphere from the exhaust heater at all times, so it is impossible to 
put any back pressure on our engines, and indicator cards taken from 
engines show that we can condense every particle of our exhaust steam 
without using an ounce of back pressure. 

The live steam heater is elevated some distance above the boilers and 
is similar to the exhaust heaters, only much smaller. Here also steam 
passes through tubes surrounded by the circulating water of the system. 
When live steam is required for heating it is taken from the main steam 
pipe direct to this heater. The condensation from the live steam re- 
turns to the boilers by gravity at a temperature corresponding to the 
pressure. This means returning the water to the boiler at a tempera- 
ture of over 300°, instead of allowing it to flow tothe sewer, which 
is done in all steam plants and other hot water systems, where it must 
be replaced by water at an average temperature of 40°. 

Any person who ever tried to run a large heating plant where extra 
boilers are used to heat the water knows that it is an absolute impossi- 
bility to regulate the temperature of the water, as the grate surface 
necessary to heat sufficient water to warm the buildings at zero weather 
would be too large when the weather is 30° or 40° above zero, 
consequently the water is either too hot or too cold, and by attempting 
to regulate the fire you must necessarily waste a great deal of coal. 
We are able to control the temperature of the circulating water to. a 
degree, this being done by merely opening and closing a valve. This 
means a very large saving when it is necessary for us to use live steam, 
which is on Sundays, holidays and when the weather is about 10° 
above zero during the daytime, as we find that at about this tem- 
perature our exhaust steam is not sufficient to heat the water warm 
enough. . 

Our circulating pump is of the centrifugal type, and requires only 
12-horse power to maintain a difference of 20 pounds between the supply 
and return, that being our circulating pressure. 

Our system is a closed one and we do not have the static head of 
water to pump against. The pump gets the benefit of the pressure due 
to the height of the highest radiator on the suction side of the pipe, 
which any system using a so-called storage tank is compelled to lose, as 
the storage tank leaves an open place in the return circuit. Such a 
system calls for a steam driven duplex pump, which type of pump re- 
quires at least 150 pounds of steam per horse power hour, while our 
pumps are driven from a Corliss engine with an economy of about 28 
pounds of steam per horse power hour. Now even if our system did 
require the same amount of power to circulate the water that other sys- 
tems do, the difference in the type of pump employed would show that 
we only use one-sixth as muclr steam to do our pumping; but further 
than this, we only pump against one-third as much pressure. Conse- 
quently we use in doing our pumping about one-eighteenth as much 
steam as the other systems. 

Our house connections are merely shunts taken off the mains. The 
size of euch house shunt depends upon the number of feet radiation re- 
quired in the building to be warmed. 

Our plant was started up in October, 1899, and the first season we 
had about 14,000 square feet of radiation in service. This gave us a loss 
of 8° from the time the water left the plant until it returned, and 
when the thermometer was 10° below zero. This year we have 
increased our load to 29,000 S{uare feet, and the difference during our 
coldest weather is 15°. I have learned from experience that it is a 
great advantage to ‘make the house connections a little large, as we 
found last winter that we could shut down our pump for five or six 
hours at a time without our customers being aware of it, as the water, 
having acquired its momentum while the pump was running, continued 
to circulate after the pump was shut down, passing through the exhaust 
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temperature. Just so long as the water remained warm in the mains 
it continued to circulate through the buildings that were equipped with 
1}-inch and larger sized street connections. This year, for buildings 
requiring 1,200 square feet of radiating surface and less, we made the 
street connections 1} inch. For buildings requiring a larger amount of 
radiation 2-inch connections. 

We have all learned that to make an electric plant pay we must 
avoid the slipshod methods of construction which were considered good 
enough a few years ago. It was then thought that any kind of an 
electric plant was a gold mine, and we will do well to profit by the sad 
experience of a great number of lighting plants which were thrown 
together with this expectation. 

To place a heating plant ona paying basis it is necessary to watch 
and take advantage of every point. Do not think that you can dig a 
hole in the ground, lay in it several miles of pipe, throw a few boards 
around it, run a block here and a block there for every building, and 
expect to pay 100 per cent. on the investment, simply because some 
smooth fellow tells you that a heating plant is a gold mine. 

In the first place, all underground work must be done in the best 
possible manner, bearing in mind that the mains cannot be covered too 
thoroughly with a non-conducting material. All pipes should be 
thoroughly tested and leaks repaired while they are yet uncovered, for 
every drop of water—in fact, every heat unit—represents money in- 
vested, and should be guarded accordingly. It pays to cover all cellar 
piping, such as mains and branches, with a non-conducting material 
at your own expense. I find that J,-inch asbestos paper, which comes 
in rolls of about 100 pounds, answers this purpose very well. We saw 
the roll up into blocks about 6 inches in length. This gives us long 
strips of papers 6 inches wide, which should be wound spirally around 
the pipe, first in one direction and next the reverse, until there are 
several thicknesses around the pipe. This is much cheaper and very 
nearly as effectual as sectional covering. 

As I receive very many inquiries about our system of charging for 
service, a few words on that point may be of interest. We charge a 
uniform price of 15 cents per square foot for all radiating surface in 
actual use, making no distinction between large and small customers 
as to price. But we make this arrangement, which seems to meet the 
requirements: When our large customers, such as office buildings, 
have rooms which are not rented we disconnect and draw the water 
out of radiators in these room:. We take this precaution to avoid any 
danger of the water freezing in the radiators. We have in actual ser- 
vice this winter 28,000 square feet of radiation, which brings in an in- 
come of $4,320. Coal costs us $1.69 per ton laid down in fire room. 
The amount «f coal chargeable to heating service for each month, in- 
cluding Sundays, when we do not run our engines, is as follows: 
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Judging from this we expect to burn about 300 tons of coal for heat- 
ing purposes during the year, which will cost us about $500. This will 
leave a net income of about $3,800. While this has been an exception- 
ally mild season, still a lower temperature would not increase our coal 
consumption very much, as Sundays are practically the only days that 
we find it necessary to use very much live steam. So far we havea 
very satisfactory plant, yielding a good income. (Cost of plant under 
$10,000). 

Now the question of extending our system comes up. Our customers 
who have the heat in their business houses want it in their homes, and 
we could double the amount of radiation in service by extending our 
mains, and our station apparatus was planned-for this. Yet we have 
decided not to do so, for when we take into consideration the interest 
on the additional investment for street mains and the fact that we 
would then be compelled to burn coal, make steam to heat our water, 
and probably require extra boilers, we fail tosee where there is any 
money in the extra investment and expense. Now we find that to 
make the investment very profitable it is important to have a day load 
for the engines. This perhaps can be done to the best advantage by 
furnishing electric current to your customers for light and power at a 
rate which will make it an object for them to use it and still permit 
you to sell it at a profit. This is a point that is apt to be overlooked by 
many central station men. 

The promoters of heating systems tell us that we can sell our electric 
current very low, because we will be deriving an income from the sale 
of our exhaust steam for heating purposes; and then, in the next breath, 
they tell us that we can make a low rate for heating because we are 


A few moments’ reflection will convince any man that it is impossible 
to cut on both ends of this proposition and still come out ahead; and it 
is not necessary to do so if it is undertaken in the proper manner. 

Our local conditions are similar to nine-tenths of the lighting plants 
in this State, and I find that it is not very difficult to work upa very 
fair day load, even in a small town which has blacksmith, machine 
shops, laundry, printing offices, dentists, grocers, butchers, restaurants, 
livery stables and numerous others who could use small power to ad- 
vantage. Very many towns have one or two mills of considerable siz« 
which can be secured as customers. City pumping, in towns where 
there is a standpipe or reservoir, is very attractive, for this work can be 
usually done when the load is smallest, which is the time you may need 
the most exhaust steam for your heating purposes. In our case several 
industries located in town for the very reason that electric power was 
available at all hours at a reasonable rate. 

When soliciting prospective customers it is just as well not to lay too 
much stress on cheapness, but rather to enlarge upon the fact that you 
will be able to furnish them much better and more convenient service 
than they can secure in any other way, as a motor can be located in the 
most convenient place, and will not be a source of annoyance by caus- 
ing dirt, heat or noise, and the customer only pays for the actual power 
used. 

It is also advisable to make some arrangement with a responsible com- 
pany to handle their motors. You are then in a position to go to your 
customer and quote him a price for the motor installed complete. You 
are very much handicapped unless you do this, for you may tell your 
customer that you will furnish him with power at a rate which may be 
perfectly satisfactory to him. He will write to different parties for 
prices on motors, and then his troubles will begin, and it is teu to one 
that he will become disgusted and drop everything. 

By making arrangements with some manufacturer you can install 
the motor for a sum that will cover the cost of motor and necessary 
labor and still give your customer a lower price than any respectable 
manufacturer will quote him, and furthermore, you will have the ad- 
vantage of standardizing your motors, which permits you to change 
them in case of accidents, and your repair men soon become familiar 
with the construction of the machines, which you will find prevents 
many accidents and facilitates repairs. 

During the past year we have installed 34 motors, ranging from } to 
5-horse power, which with one 85-horse power motor driving a mill 24 
hours per day and one 45-horse power motor doing city pumping gives 
us an average day load of 150-horse power. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
Sa ete Oh SA 

Mr. ARTHUR R. Cruse, President of the Cruse-Kemper Company, of 
Philadelphia, writing under date of the 10th inst., says that the ad- 
ditions to the Company’s plant at Ambler, Pa., are well underway, and 
it is fully expected that the buildings will be completed, fully equipped 
and in good running order by the 15th prox. It is also of interest to 
know that the Company has booked several orders in the line of puri- 
fier construction, and that it is under contract to construct a telescopic 
holder for the Marlboro (Mass.) Company. This holder is to rest in a 
steel tank, and its capacity is 150,000 cubic feet. 





Mr. Puiie ALLEN, formerly a large owner in the Central Union Gas 
Company, of this city—in fact we believe he at one time was Secretary 
of the Central Gas Company, which Company was the predecessor of 
the Central Union—died in this city last Sunday. He was in his 50th 
year. 





THE Capital City Gas Company, of Montpelier, Vt., has chosen the 
following executive management: Directors, J. Warren Lamb, A. C. 
Blanchard, Fred. Blanchard, George L. Blanchard and E. H. Dewitt; 
President, J. W. Lamb; Vice-President, A. C. Blanchard; Clerk and 
Treasurer, F. N. Smith; Superintendent, Benj. P. Bill. 





THE residents of Fort Wayne, Ind., are now paying 25 cents per 
1,000 cubic feet for natural gas. The service has been placed ona 
meter basis. 





THE executive management of the Waynesburg (Pa.) Home Gas 
Company, as named at its last meeting, is: President, Jesse L. Ross; 
Vice-President, T. J. Wisecarver; Treasurer, M. R. Carver; Secretary, 
J. E. Debolt. 


“F. R. P.,” writing from Dayton, O., under date of the 10th inst., 
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incloses the following: ‘‘On the 27th ult., Mr. Robt. R. Dickey, Sr., 
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was confronted by his 87th birthday recurrence. He was born about 2 
miles from Midéletown, Butler county, O., October 26, 1816. He isa 
Buckeye born and bred, and has been identified with publie works and 
large operations of a business character throughout his entire eventful 
life. Few residents of Ohio, now living, can compare with our highly 


respected citizen, in long identity with business life. To-day, as Presi- | 


dent of the Dayton Gas Light and Coke Company, he is a part of its 
active and most extended operations. Mr. Dickey is a most remark- 
able man, and his life furnishes a bright lesson to the young. His first 
business venture was as a bit of a boy, to be employed in a brick yard 
at the enormous sum of 18 cents per day, and that too, from earsy dawn 
to night. He was brought up on a farm, but thus early he started out 
for himself, with that will and energy which have made his long life a 
success. His father, Adam Dickey, came from Ireland as a boy, settled 
in Connellsville, Pa., and died in Butler county, at the age of 60. His 
mother, Mary Dickey, died at the age of 73. Longevity belongs to a period 
beyond them. Mr. R. R. Dickey, Sr., endured many hardships in early 
life, in connection with canal construction, with which he was early iden- 
tified. He was present when the first ground was broken for the canals of 
Ohio, On this occasion, DeWitt Clinton, Governor of New York, came 
out to assist in its celebration, Mr. Morrow being then Governor of Ohio. 
It was a great event in Ohio’s early history. In 1853, Mr. Dickey became 
a Director of the Dayton Gas Light and Coke Company. Samuel B. 
Brown was then President.» Soon after, Mr. William Dickey, a brother 
of R. R., bought out Mr. Brown, and was made President. Mr. R. R. 
Dickey, Sr., succeeded his brother as President of the Company, and is 
such to-day. In the historyjof Dayton no Company nor organization 
has had a more successful and gradual growth. Indeed, Ohio presents 
no greater example in comparison. When Mr. Dickey became con- 
nected with this Company, there were about 300 consumers—to-day il 
numbers near 10,000. Growing, still growing and increasing—no new 
development escapes the attention of the Company, and its p’ant is to- 
day one of the most modern in the Central West. Hale and hearty, 
with unusual vigor and bespeaking many more years, Mr. R. R. Dickey, 
Sr. presides over this magnificent organization, a credit to the city and 
State, and a monument to his wonderful business career. The social 
side of Mr. Dickey should be mentioned in any sketclr of his eventful 
life. Always cheerful, ever kind and generous, he has a cheery word 
for all who enjoy his acquaintance. No other man in Dayton stands 
higher in the respect of its people. It may well be said of him that he 
is always a gentle man in its truest and highest sense.”—H. 





Mr. T. F. CLOHEsY has been appointed Manager of the gas and elec- 
tric properties at Quincy, Ills. Mr. J.C. Sloan leaves Quincy to assume 
the management of the Port Huron (Mich.) Company’s plant. In con- 
nection with the gas and electric situation at Quincy, IIls., the Quincy 
Gas and Electric Company has issued the following circular: ‘*On 
August 1, 1903, this Company sent to its patrons a circular in which it 
promised to its patrons that when the Independent Light and Power 
Company had actually begun operating its plant, that this Company 
intended to sell electric current to its patrons at a less price than its 
competitor was selling the same, regardless of the loss caused to this 
Company. As the Independent Electric Light aud Power Company has 
commenced furnishing current, this Company intends to carry out its 
former promise and it, therefore, gives notice to its patrons and all other 
consumers that hereafter it will furnish electric current at a rate of 5 
cents per 1,000 watts, This will apply to consumers who may have a 
contract with it at a higher rate as to those who have no contract at all. 
This Company further assures its pa'rons and all consumers of electric 
current that it intends to meet any price made by its competitor, how- 
ever low.” 





Mr. MatruEew HENNEBERY, one of the original owners of the Peoria 
(Ills.) Gas Light Company, died in Peoria, the 4th inst. He was in his 
60th year. 





THE Laclede Gas Light Company, of St. Louis, Mo., is ready to re- 
ceive proposals for its entire surplus of coke, for 1, 2 or 3 years, from 
January 1, 1904. Proposals may be made to the Secretary of tlie Com- 
pany, and the output will average 30,000 tons annually. 





THE Queens Borough Gas and Electric Company, of Far Rockaway, 
L. I., will construct a storage holder, up to 500,00U cubic feet capacity, 
on its plant at Rockaway Beach. 





THE Brooklyn Union Gas Company, of Brooklyn, N. Y., has declared 
its regular quarterly dividend of 2 percent. It is payable on the Ist 
prox. 





THE extensions and improvements to the plant of the Wallingford 
(Conn.) Gas Light Company are being made under the direction of Mr. 
Frank D. Moses, of Trenton, N. J. 





A CORRESPONDENT in Louisville, Ky., writing under date of the 8th 
inst., says: ‘* The effect of a decision by Judge Toney yesterday in the 
_case of Rowan Hardin against the Kentucky Heating Company amounts 
to a victory for the LouisvilleGas Company in the long standing legal 

controversy between those two corporations. Mr. Hardin attempted to 

| burn the mixed and manufactured gas of the Kentucky Heating Com- 
| pany in his residence for lighting purposes. This occurred shortly after 
the Court of Appeals had decided that the Kentucky Heating Company 
could not sell manufactured gas for lighting purposes on account of 
violating the charter of the Louisville Gas Company, which vests the 
latter Company with the exclusive privilege to carry on that business. 
In obedience to the Court of Appeals’ mandate the Kentucky Heating 
Company shut off Mr. Hardin’s gas which he was receiving from its 
pipes for lighting purposes. Mr. Hardin immediately instituted in- 
junction proceedings against the Kentucky Heating Company to pre- 
vent it from cutting off his gas. Mr, Hardin contended that the manu- 
factured gas which he bought from the Kentucky Heating Company was 
made by that Company for heating purposes, that his personal rights 
which could not be affected by any decision of tae Court of Appeals, 
gave him the power to utilizea certain patent burner and thereby manu- 
facture the heating gas into illuminating gas Both the Kentucky 
Heating Company and the Louisville Gas Company entered demurrers 
to this petition and were sustained in full by Judge Toney. In deciding 
the case he held that to grant Mr. Hardin’s injunction would be in direct 
violation of the decision of the Court of Appeals, which said that the 
Kentucky Heating Company did not have the right to sell any kind of 
manufactured gas for lighting purposes. A decision in favor of Mr. 
Hardin would have brought the question up in a form favorable to the 
Kentucky Heating Company and reopened the litigation along that 
line.” 





A CORRESPONDENT in Detroit, Mich., writing under date of the 7ih 
inst., says: ‘‘The Albion (Mich.) Gas and Coke Company has had a 
prosperous year, and has by an enterprising extension policy immense- 
ly strengthened its popularity with Albion light and fuel consumers. 
The Company has spent since reorganization a year ago, no less than 
$20,000 in improvements, including the enlargement of the works, lay- 
ing of new mains and the addition of servicé pipes. Of the latter they 
have installed 165. The Company has sold 120 gas ranges, taken up 
14 miles of small pipe, and since April of this year has put down 4 
miles of large pipe. An important contract has been closed with F. 
W. Schumacher for an addition to the retort house and purifying house 
structures. Next year the Company will install a large exhauster to 
replace the present one, a new bench of sixes; also a large scrubber 
and condenser.” 





Mr. C. E. Burrows, of Walla Walla, Wash., and Mr. Charles B. 
Hurley, of Tacoma, have applied to the authorities of North Yakima, 
Wash., for the right to there construct and operate a gas works. 





Mr. A. R. Burr has been appointed Sales’ Agent for the New Haven 
(Conn.) Gas Light Company. He was formerly with the Miner, Read 
& Garrette Company, of New Haven. 





AccORDING to the Brooklyn (N. Y.) Daily Eagle, the authorities of 
Rockville Center, L. I., granted on the 2d inst., to the Nassau County 
Cas Company, of which Martin V. Wood is President, the right to lay, 
maintain, operate and extend its gas mains and pipes within the village 
limits for aterm of 50 years. J.W. Gerety of the Citizens Gas Company, 
of Freeport, asked for a delay of 2 weeks, when he would be prepared 
to submit a proposition to operate the water and light systems at a sav- 
ing of $1,000 a year in the present cost of muintaining the water and 
light plants. The franchise was granted under these conditions: The 
Company will be allowed to construct, maintain, operate and extend its 
pipe lines along and under all streets, avenues and all public places 
within the incorporated village of Rockville Center; that the laying of 
pipes under such highways shall not interfere with the public travel on 
such highways as the Company may see fit to use, and all excavating, 
etc., shall be under the supervision of the Board of Trustees; the surface 
and gutters of any streets shall be immediately restored to their natural 
grade upon the completion of the work, and when any opening is made 
on any street it shall be properly protected by the Company; the 





(Continued on page 774.) 


ee 


























Ra 








cA 


eae PEO teense <7 


American Gas Light Aourual. 


Nov. 16, 


1903 

































































4,500,000 tons, and this will be gradually in- ri tt a n a 29,500,000 100 = 9234 Mh 
rae olumbdus ° as Co., 18 
creased until it is brought up to the 5,000,000 ro waren aN 1,500,000 1,000 101 101% 
mark. Operations looking forward to these | Columbus (0.) Gas Lt. & 
developments will be begun early next year.| Heating Co............... 1,682,780 100 8834 89% 
They will mean that the employees will be in- Pe ogy raconbggr ante amano 1G 18 
creased to 7,000, and that the yearly wage list| Bonds.......ece..cecosee 600,000 1,000 100 102 
A. M. CALLENDER & CO., will be increased to $5,000,000. The Company | Consumers, Toronto........ 1,700,000 50 218 225 
PROPRIETORS. will charter a fleet of steamers and cater to the | Consolidated, Baltimore... 11,000,000 100 Gg 6 
———= “onseage x dE Ik Mortgage, 6°8.......++65 3,600,000 ve 11s 
THOS. J. CUNNINGHAM, ome, American and Kuropean markets. Chesapeake, ist 6’s..... 1,000,000 
ELBERT P. CALLENDER, a Equitable, ist 6’s....... 910,000 
Consolidated, ist 5’°s.... 1,490 000 a = 112 
ee The Market for Gas ‘Securities. ConsolidatedGasCo.ofN.J. 1,000,000 100 15 17 
; © > * ~— Con. Mtg. 5’s...... 380,000 1,000 86 90 
CHAS. = ° There is very little to report in connection | consolidated G. & E. Co.'s. 
_ with the ups-and-downs in Consolidated trad-| Little Falls, N.Y.......... 90,000 100 100 
PUSLISHED ow 2£acH Monpay or THE Year at | ing for the week, especially remembering the A ae gaan came 80 O87 4 
No. 42 Pine Street, New York.* _| fact that not over 300 shares therein actually} «prior Lien 5’s....... 5,608,000 1,000 9934 100 
Telephone, 2996 John. changed hands. The closing quotations for it | Detroit GasCo.,5’s,....... 962,000 1,000 77 7 
to-day (Friday) was 1754 to177. It might be, > IO. BB. cecccccccece 16,000 100 98% 100 
: though, that a certain house of Heb PRG mn tee la _ 
TERMS: —s mag ebrews, When | Gnicago, Bonds........+.. 2,000,000 1,000 .. 101 
SusscripTion—Three Dollars per annum, in advance. | it comes to covering, will find that buzz saws | Essex and Hudson Gas Co. 6,500,000 39 ©6— 40 
Single copies, 10 Cents. can cut. New York city gas bonds are becom- | Fort Wayne paeeeetineein 2,000,000 . 
ies maple aM : ” Bonds....... se» 2,000,000 §5 
The Journat is the official organ of the ing scarcer. Grand Rapids Gas Lt. Co. 
New ENGLAND ASsociATION OF Gas ENGINEERS. The point of the week, in connection with] ist Mtg.5’s..........sss00+ 1,225,000 1,000 104} 105 
= net egeaeeate > sega Greater New York gas securities, came from }Harttord........s.esseese. 750,000 25245265 
ESTE 48 ASSOCIATION. ° . : 
sidindiad Meieids Rebememeass, the borough of Brooklyn, in which charming pesca rains eiitiniees ed os 
—_=_—_' suburban locality the Brooklyn Union Gas Bonds, 5°&..+««- 10,800,000 101108 
NOTIFICATION RESPECTING ADVERTISING. Company does business. Its Directors are con- | Indianapolis...... .... cesses 2,000,000 WD & 
Ordersfor new advertising, or for changes in standing sideti me sort of stock ; . “ Bonds, 6’s....... 2,650,000 * 103% 106% 
advertisements, to insure attention in the issue following , tg lik : readjustment, which Jackson Gas Co....cesesees 250,000 60 73 5 
their reception, must be in hand any time of Wednesday. | © US looks like a capitalization of earnings pre-| «ist Mtg.5's........ 290,000 1,000 101 102% 
ae paratory to its absorbment by the Consolidated | Kansas City Gas Light Co., 
AGENTS: Gas Company. Those on the inside think that greg steeesenees — ; oo = = 
New York—American News Co., 39 and 41 Chambers St. | the first flash will be an increase in its i . dS, 18t 5°S.......+.... 3,822, ’ : 
Germany—Lemcke & Buechner, of New York. ed ti to th hi oy "s am peaarsee Laclede, St. Louis...+...... 10,000,000 100 9 a 
England—Aug. Siegle, 30 Lime Street, London. ness amoun ng the thir o its capital Preferred........-...+++ 2,500,000 100 90 a 
stock—the increase, of course, being $5,000,000 Bonds....... eee secceees 10,000,000 1,000 109% 110 
—for which holders of record are to pay pat. ee BBB...00 aoe B rf = 
. . . *“,* in eeeeeeee eeeeeeeeee * * , 
Seas, HOVERIBES 16, 1808. That should be an inviting proposition. Keep} rouisville...........+++++. 570,000 50 130 140 
- your check books open when actual Brooklyn | Madison Gas & Elec. Co. 
(Concluded from page 733.) Union is offered forsale. Peoples, of Chicago,} ~e Mtg. meses 950,000 1,000 10716 100% 
\ 3 : z : “ r cent. scrip, 
Company shall file with the Clerk of the vil-| 18 924 bid, ex div. Baltimore Consolidated is is eee 100,000 25 8 87 
lage a bond of $10,000, with good and sufficient | 624 to 63, and Washington (D. C.) gas is nomi-| Montreal, Canada.......... 2,000,000 100 218 184% 
sureties, to be approved by the Board, guaran- nally 290 to 295. ee age —_— aad = pa 
teeing that the Company will live up to its y Bonds,6°s..eccescsesee 4,600,000 .. 105 1054 
contract; also at the end of each year file a cer- Gas Stocks. New Haven......... a er. @ 20  .. 
tified statement of the s 4 Peoples G. L. & Coke Co.. of 
Co cent tor th a a of the Quetations by George W. Close, Broker and Chicago......ssss.+e002 25,000,000 100 9234 92i4x 
mpany sign y the President, Secretary Dealer in Gas Stocks, Peoples Gas Lt. & Coke Co., 
and Treasurer of the Company ; that the mini- 16 Wax Srezzt. New Yourx O1rx. Chicago, ist Mortgage... 20,100,000 1,000... 
mum rate of gross receipts upon which 5 per irre ae ad coment oo = .- 
cent. be paid be fixed at $10,000 a year until the : ss aa coo 
. e@ All communications wil) receive particular atten- Preferred.....sseessse-» 2,150, o aH 
receipts exceed that amount; that the Company | tion. Consolidated 5’s........ 2,000,000... 87% 90 
at the time of filing the acceptance of the fran- Co < — —— quotations are based on the par value} San Francisco,Cal......... 15,800,000 100 67 6744 
. : r if St. Joseph Gas Co. 
chise shall pay to the Treasurer of the village| jy, y.city Compantes. Capital. Par. Bid. Asked.| “ istMtg.5's........ 751,000 1,000 92 9% 
mes sum of $500, which shall be on account of oe mang need Bo 175% 177 | St. Paul Gas Light Co...... 1,600,000 100 45 47 
the percentage of gross receipts on the firs Central Union, Bonds, 5's. 3,000, , 104106 ist Mortgage 6’s...... 650,000 1,000 113 116 
sg : 'P : tyear Equita>le Bonds, 6’s........ 1,000,000 1,000 105 .. Extension, 6’s.,......... 600,000 1,000 11% 116 
of the term of this franchise. The introduc- “ . Roig ¥ r 
: , p E ist Con. 5's....... 2,300,000 1,000 118 120 General Mortgage, 5’s.. 2,465,000 1,000 92 93 
tion of gas into Rockville Center is a step| metropolitan....... ........ 658,000 .. 108 112 | Syracuse,N. Y¥............. 1,975,000 100 46 48 
forward and one which Freeport has been de- | Mutual ..-----+-- seeeees seve 3,600,000 100 280295 DeRBBisice5500e seseseees 2,047,000 1,000 9 9% 
bating for some weeks, notwithstanding a large + ote a ca A sy a Sap — ee ie 
. . : ose mortgage 6’s...... 5 
number of residents desire the commodity and Bonds, 5°S ...0.s0eeeeeee 11,000,000 1,000 103 105 | Western, Milwaukee.:..... 4,000,000 = 
signed petitions for it.” Northern Union, Bonds, 5's. 1,250,000 1,000 105  10¢%4| Wilmington,Del..... ...... 600,000 50 262 
New York and East River 
Iron Age says that it has been announced that} Bondsist6's........... Pw 2 < 
th Dominion l 4 ney * * tet Con. 5’s..... +» 1,500,000 os 109 1n 
= Coal Company have in contem-| sisndark.......ssccessccoee 5,000,000 100 135 140 iain ay 
plation plans for a stupendous increase in the Preferred..... See 5,000,000 100 155 170 
coal output from their colleries within the next Bonds, ist Mortgage, 5's 1,500,000 1,000 116 117 
2 or 8 years, which will mean increased shipping Yonkers ...ccccccesccecesess 299.650 500 130 GAS ENGINEERS. Page 
facilities and an improved transportation ser-| _ ¥t-0f-Town Compantes. 4. E. Boardman, New York City......... ey ON 792 
. . . ° » m > ei Brooklyn Union se eeeeeeeeee 15,000,000 100 188 00x Detroit. Mich, PTT RTE 7R 
vice. It is said that this is the mission Presi- “ ** Bonds (5's) 15 000,000 1,000 119 119% i eueniadtaane, ALES 738 
dent Ross, who is accompanied by Austin King | Bay State......-..+++.-..- 50,000,000 50 = 4-4 | David Leavitt Hough, New York City...........5s0000++ 792 
of Philadelphia, is on. Mr. Ross and Mr. a —eralii eid 1,000. 75 | SconomicalGasA pparatusConstruct’n Co.,Toronto,Ont. 784 
King have been in consultation with the head Binghamton es ; 100 «28 = 80: | Frank D. Moses, Trenton, N. J......-2seeseesees events 778 
: “Ist Mtg.5's ....... 509,000 1,000 93 96 | Pred. BredelCo., Milwaukee, Wis......... sssssseeseeees 780 
local officials of the Company ever since their | Boston United Gas Co.— Frederic Egner, Washington, te aaeeRtegites” 
arrival. It is proposed to open 2 or-3 more ~ ee ga Trust... am nd a . 85 | Geo. R. Rowland, New York City............. Sonate 782 
; F . sn) sooo . 47% 50 | Hum &G w, New York City............. -.. 793 
mines to be operated through slopes, and equip Buffalo City Gas Oo........ 5,500,000 "s00 iar Set oe cog nea — so 
the present ones with new machinery and new * Bouds, ss 5254000 1,000 73 76. | the Gan Machinery Oo. Cleveland, O.----c--ccccscee 7 
appliances for an increase. When these im-|Capital,Sacramento........ 500,000 50 35 | The Jeffrey Manufacturing Co., Columbus, 0....... —— 
provements are effected Mr. Ross expects to in-| _, 2™4* _ Devesns 150,000 1,000 The Western Gas Construction Co., Fort Wayoe, Ind... - 
Chicago 7 ; United Gas Improvement Co., Philadelphia, Pa.......... 7 
crease the output from 3,000,000 tons a year to| teed Gold Bonds........ 7,650,000 1,000 104 10434 | Wm. Henry White, New York City........ Pann ea tes Ae 
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GAS WORKS APPARATUS AND 


CONSTRUCTION. 
A, E. Boardman, New York City...ccccccccccss sescecces 792 
Bartlett, Hayward & Co., Baltimore, Md............... . 79% 
Baxter & Young, Detroit, Mneebbeessneeecsceeccscecs 792 
Christopher Cunningham, Brooklyn, N.Y........ sss... 789 


Connelly Lron Sponge and Governor Co., New York City 733 
Continental Lrop Works, Brooklyn, N. Y......0...e005 .. 794 
Cruse-Kemper Co., Philadelphia, Pa..... soneee 
Davis and Farnum Mfg. Co.,Waltham, Mass............. 792 
Deily & Fowler, Philadelphia, Pa.........s.csesecesvcess. 796 


Economical Gas Apparatus Construct'n Co.,Toronto,Ont, 74 
Frank D. Moses, Trenton, N. J............-. ahittesks ocee one 
Fred. Bredel Co., Milwaukee, Wis,.......ccseccesesecees. 780 
G. Shepard Page’s Sons, New York City.................. 792 
Humphreys & Glasgow, New York City..............00.. 79% 
Isbell-Porter Company, New York City...... seereecevees 104 
Kerr Murray Mfg. Co., Fort Wayne, Ind................. 7 
Lloyd Construction Co., Detroit, Mich.........0......... 72 
Logan Iron Works, Brooklyn, N. Y.......eseccesecsesecss 796 
Quintard Iron Works, New York City............... sees 795 
R. D. Wood & Co., Philadelphia, Pa........sccccsessceess 79 

Riter-Conley Mfg. Co., Pittsburg, Pa............... sesce Ue 

Stacey Mfg. Co., Cincinnati, O.....00...ssccccccsececcecce 795 


The Connersville Blower Company, Connersville, Ind... 79: 
The Gas Machinery Co., Cleveland, O........... 0 Th 
The Jeffrey Manufacturing Co., Columbus, O........... 7H 
The Western Gas Construction Co., Fort Wayne, Ind... S00 


United Gas Improvement Co., Philadelphia, Pa..,,..... 787 
PROCESSES, 
Bartlett, Hayward & Co., Baltimore, Md.\,......... cocee 7% 


B. B,C Be. EGR, BAO... 0000s och cdiccocecceccs cas ae 
Economical GasA pparatus Construct’n Co, Toronto, Ont. 784 
Humphreys & Glasgow, New York City}.....cseceeee.. 79% 
The Gas Machinery Co., Cleveland, O..............ece0s. 77% 
The Western Gas Construction Co., Fort Wayne, Ind.... so 
United Gas Improvement Co., Philadelphia, Pa... .. oscen ee 
SCRUBBERS AND CONDENSERS, 

Continental Iron Works, Brooklyn, N.Y..........cccee.. 794 
Economical Gas Apparatus Construct’n Co.,Toronto.Ont. 784 
Kerr Murray Mfg. Uo., Fort Wayne, Ind........ 
Logan fron Works, Brooklyn, N. Y...cccccscssssecccecce 79 

R. D. Wood & Co., Philadelphia, Pa........ccccecsceeee . 794 
Riter-Conley Mfg. Co., Pittsburg, Pa............... eoeee 290 
Stacey Mfg. Co., Cincinnati, O......cccc.scccccccccccccece 795 
The Gas Machinery Co., Cleveland, O Ty 
The Western Gas Construction Co., Fort Wayne, Ind.... 800 


PRODUCER POWER PLANTS. 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 784 
R. D. Wood & Co., Philadelphia, Pa.....sccccsececcsccese 79+ 


TAR AND CARBONIC ACID EXTRACTOR. 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 784 
Stacey Mfg. Co., Cincinnati, O........ceccceccccses eoccene MUM 
The Gas Machinery Co., Cleveland. O ry 
The Western Gas Construction Co , Fort Wayne, Ind... 8 
AMMONIA CONCENTRATORS, 
Michigan Ammonia Works, Detroit, Mich................ 780 
The Gas Machinery Co., Cleveland, O "7 


seeee eeeeeses as 


The Western Gas Construction Co., Fort Wayne, Ind... 9% 
GAS METERS, 
American Meter Co., New York and Philadelphia,,.,.... 799 
Detroit Meter Company, Detroit, Mich.............cce0. 7% 
D. McDonald & Co., Albany, N.Y....00....csece---eeseee 797 
Helme & MclIlhenny, Philadelphia, Pa........,........ oon ee 
John J. Griffin & Co., Philadelphia, Pa...............e00. 76 
Keystone MeterCo., Royersford, Pa......c.ccccccccseecs 190 
Maryland Meter and Mfg. Co., Baltimore, Md...,........ 79 
Metric Metal Co., Erie; Pa... cccccccccccccccsccccccceccces TWH 
Nathaniel Tufts Meter Co., Boston, Mass................ 78 


PREPAYMENT METERS, 
American Meter Co., New York and Philadelphia. . 
D. McDonald & Co., Albany,N. Y......ccccccscesccscecces 79% 
Helme & Mclilhenny, Philadelphia, Pa................... 799 
John J. Griffin & Co., Philadelphia, Pa....... ......ces.0. 760 
Keystone Meter Co., Royersford, Pa.......-.. ....... ws 79D 
Nathaniel Tufts Meter Co.. Boston, Mass,.......... ses. 798 


PREPAYMENT METER ATTACHMENTS. 


seeee 799 


Reeves Mfg. Co., New Haven, Conn.......ccccccccccceees 780 
GAS AND WATER PIPES, 
Christopher Cunningham, Brooklyn, N.Y............... 78 
Davis & Farnum Mfg. Co., Waltham, Mass.............. 792 
Donaldson tron Co., Emaus, Pa.... avec os 78, 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 78, 
M. J. Vrummond & Co., New York City................ 733 


R. D. Wood & Co., Philadelphia, Pa.......cccccccccosses. 704 
Warren Foundry and Machine Uo., New York City...... 784 
NON-RUSTING PIPE LUBRICANT. 
Alan H. Tripp, Chicago, Ills........cccccsccessscccecesees 780 
GAS COALS. 

Be-wind-White Coal Mining Co., New York and Phila. 790 
Pe ‘tins & Co., New York City oo... cc cccccescecece 7M 
Westmoreland Coal (o., Philadelphia, Pa............... 791 
SPECIALTIES FOR OLL AND PIPE LINES. 
8. R. Dresser, Bradford, Pa................ eccveccccccoce 200 

3 GAS MAIN STOPPERS, 
Safety Gas Main Stopper Co., N.Y. City..ssccsossesseees 284 





GAS TAPPING MACHINES. 

George Light, Dayton, O.. .sccsccceseeeeee woccecccceos G00 
H Mueller Manufacturing Company, Decatur, Ills...... 781 
CANNEL CUALS. 

Perkins & Co.. Now Yor Cicy....c..-o-ccccccccccccccce. 600 
STOKING MACHINERY. 

G. A. Bronder, New York City....00...- ccccccccoccevcces 789 
AUTOMATIC WEIGHING MACHINERY. 
Richardson Scale Co., New York City .sssvsesrssrs0ceeee 780 
CONVEYORS, 

C. W. Hunt Company. New York City .....000....5. coos 781 
Economical Gas apparatus Construct’n Co.,Toronto,Ont. 784 
G. A. Bronder, New York City........... coevecccccccccecs COD 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......eseses---. 792 
the Gas Machinery Co., Cleveland, O......sssccsessseees 009 
The Jeffrey Manufacturing Co., Columbus, O.....+0... 790 
The Link-Belt Machinery Co., Chicago. LlIs.....sceeee0.. 76 
The Western Gas Construction Co., Fort Wayne, Ind... 800 


CHARGING BARROWS & COAL WAGONS. 

Kerr Murray Mfg. Co., Fort Wayne, Ind..... sepezoasceny SUM 

Stacey Mfg. Co., Cincinnati, O...... cccccccccccececcce GOO 
GAS ENBRICHERS, 

standard Oil Co.. New York City ......... ccccccccccccce IMs 

Sun Company, Pittsburg, Pa......... doccedoccceetococcees 200 

The Sun Oil Vo., Pittsburg, PA.....cccsceseseccesecceces OM 


COKE CRUSHERS, 
(. M, Keller, Columbus. Ind......... evcccccscccccccccces S91 
Che Jeffrey Manufacturing Co., Columbus, O....... eoes 790 


STEAM BLOWER FUR BURNING BREEZE. 
the Connersville Blower Company, Counersville, ind... 793 


ECONOMIZERS. 
Green Fuel Economizer Co., Matteawan, N.Y......0+... 782 


GAS GAUGES, 
Che Bristol Co., Wateroury, ConD....... ....cesseseeee 82 


GAS GOVEHNORS, 
onnelly Lron Sponge and wovernor Uo., NewYork City 783 
.sbell-Porter Co., New York Vity..... eeeccceccccsccccces. 194 
«. DW. Wood & Co., Philadelphia, PAa......cescessecsseces V¥4 


CEMENTS, 
}. L. Gerould, Galesburg, LUS...ccccescccveccceosssescees 788 


RETORTS AND FIREBRICKS, 
\dam Weber Sons, New York City.........scccsescecsss 288 
saltimore Retort and Firebrick Uo., Baltimore, Md..,.,, 78s 
srooklyn Firebrick Works, Brooklyn, N. Y¥......sseee08. 708 
fenry Maurer & Son, New York City.......ccscees sevee 780 


james Gardner, Jr., Co., Pittsburg, P@........scecee..e0- 78d 
i). H. Gautier & Uo., Jersey City, N. J......cccscccvecess 239 
waclede Firebrick Mfg. Co., St. Louis, Mo.......000....- Tod 
sissouri Firebrick Co., St. Louis, Mo....... coccceccccces TOD 


“arker-Russeli Mining and Mfg. VUo., st. Louis, Mo...... 7.5 
.he Kreischer Brick Mfg. Co., New York City........0. 73d 


INCLINED RETORTS. 
idam Weber Sons (Graham, Morton |England] System) 78 
Sonnelly Iron Sponge & Gov. Co. (Drake’s | Eng.] System) 783 
vParker-Russell Mining and Mfg. Co., St. Louis, Mo....... 778 


VERTICAL 8S. 
Adam Weber Sons (Oscar B. Weber’s Uonstruction)..... 788 
Connelly Iron Sponge & Gov. Co.(Drake’s |Kng.| System) 7s 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 778 


REGENERATIVE FURNACES, 

\dam Weber Sons, New York City....... s.csccecssesss 788 
artlett, Hayward & Co., Baltimore, Md...... enteeceses: GON 
fred. Bredel Co., Milwaukee, Wis........sccssecescscecee 1M 
i. H. Gautier & Co., Jersey City, N.J...cccesecseceeees « 23 
Laclede Firebrick Mfg. Co., St. Louis, Mo........... coos 78h 
Missouri Firebrick Co., St. Louis, Mo. ......ccceccesseces 788 
‘arker-Russell Mining and Mfg. Co., St. Louis, Mo...... 77s 


SELF-SEALING MOUTHPIECE DOORS, 
dontinental iron Works, Brooklyn, N.Y. ......secesseees 794 
isbell-Porter Co., New York City.... ........ covvcccccce. eF4 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......cscecscees 79 
Uogan tron Works, BrooklyD. N.Y .....csecesseee soeess TH 
8. 0D Wood & Co, Philadelphia, Pa.........scecee. oooe 794 
Stacey Mfg. Co., Cincinnati. U...... Cedoccacceveccoccecoce S00 
Che Gas Machinery Co., Cleveland, O1.......000... sosees eb 
rhe Western Gas Uonstruction Co., Fort Wayne, Ind... 80u 


CHIMNEY CONSTRUCTION. 
Adam Weber Sons, New Lork City......00....0 eseseses 78° 


INCANDESCENT .GAS LAMPS, 
Ball Check Light Co., New York City......cccscsssccscee 778 
D. M. Steward Mfg. Co., Chattanooga. Tenn............. 780 
jeneral Gas Light Co.. Kalamazoo, Mich..............0. 77% 
Lindsay & Co., Chicago, LI8........ccsescsceccccsseseses 9% 
Welsbach Vompany, Gloucester, N. J..ccccscececccesee. 786 


BURNERS, 
D M. Steward Mfg. Co., Chattanooga, Tenn........... 70 
Wm. M. Crane Co., New York City.. ....... ercccccseces G8) 


LAVA GAS TIPS. ° 
D. M. Steward Mfg. Uo., Chattanooga, Tenn.... ,,,..... 780 


(Continued on page 776.) 





Position Wanted 


AS MANAGER OR SU ERINTENDENT. by a success "ul 
hustler fo new business. Experienced in selling gas stoves, 
laying high and low pre sure mains; understands he manu- 
facture of coal and water gas in de'ail; also, reconstruction 
of benches and water gusappa atus Superintendent of gas 
company fora number of years. W ill fiud me up to-date and 
energetic young man. Can turnish best of references. 
1484-3 address, ** PUSHER, ° care this » ournal. 


SITUATION WANTED 


As manager or Superintendent of 
a Water Gus lant, 


By a man 44 years old. Has made good showing in develop- 
ing new business. Is at present with <> puttiug out 
310,100,000 y early. Address, "A. B.,” 

14>4-tf Care this Journal. 

















Position Wanted. 


Experienced Man Wan:s Position as 
Manager or Supermtend-nut 
of Coal Gas rroperty. 
Single man, 31 ears = om. with 10 years’ experience and 


first-class references. dress, “ COAL waS,” 
1484-1 Care this Journal. 


Situation Wanted 
As Manager or Superin.endent of 
Small Coal or Water Gas Plaut, 


By a man 45 years old. Successful and economical in opera- 
tion and up to developing sew business. Tho oughly practi- 
cal and experienced in all branches. Progressive. First- 
class references given. Address, *8.,” : 

147:-tf Care this Journal. 


WANTED, 


A Competen« Meter Repairer. 




















Permanent employment. Apply, giving 


references, to MOHAWK GAS COMPANY, 
1434-2 SCHENECTADY, N. Y. 


WANTED, 


A Competent Gas Maker for Lowe 
Apparatus, 


Bya gas company in Western Illinois. Apply, 
giving references and salary expecved, to 
1476-tf “GAS MAKER,” care this Journal. 


WANTED, 


SECOND-HAND GASHOLDER, 


Twenty five thousand to 40,000 cubic feet 
capacity. Purchaser will remove. 
Address, “CONSTRUCTOR,” 

















1483-2 Care this Journal. 
FOR SALE. 
ae a 


Four Sections of Wrought Iron Hydraulic 
Main, Stimess Patent Tear Take-0 Bridge, 
Stand pipes and Mouthpieces, with Sclf-Sealing 
Lids for 7 benches of 6s. 

one sinuous ¥riction Condenser. 

One Walker Tar Extractvr. 

Oue Standard Scrubber. 

our Purifiers, 1 by 16, complete. 


All of the above apparatus is in good 
condition and to be sold as the Company 
have been obliged to purchase larger for their 
new works, Add: ess, 


TAUNTON GAS LIGHT CO., 
1483-6 TAUN1ON, MASS. 


FOR SALE—CHEAP. 
Four Purifiers, 8 by 8 by 3 feet, for 8-inch 
connections. ; 
One P. & A. Tar Extractor, 8 inch 
connections. 
One 6-Inch Steam Jet Exhauster. 
Six 6-Inch Gate Valves. 
All of the above are in good condition and 
will be sold at a low figure. Address, 

















LANSING GAS LIGHT CO., 
1482-3 LANSING, MICH. 





Pane 
———— 
‘ . 
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(Continued from page 775.) GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md....... pbvewnens 7 
STREET LAMPS. Continental Iron Works, Brooklyn, N.Y.........s00+++: 704 
Thos. T. W. Miner, New York City......sccccssses cooee. TBI Cruse-Kemper Co., Philadelphia, Pa. ........ oseecse saves SO 
Welsbach Street Lighting Co., New York and Phila. . 786 | Davis & Farnum Mfg. Co.,Waltham, Mass............. 792 
PURIFIERS. Deily & Fowler, Philadelphia, PA..s00s smanad wee povescecs Wee 
7 ’ . Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 784 
Connelly Iron Sponge and Governor Co., New York City. 783 Kerr Murray Mfg. Co., Fort Wayne, Ind eee 792 
Kerr Murray Mfg. Co., Fort Wayne, Ind...... senha s++++ 792] Pogan Iron Works, brechivn N Y.. oN on EE 296 
Feary tee Oa ected ptets Pas--sssesesseesseeeess> TM B.D, WoOd & CO., Philadelphia, Pa........sssee.-+-e+ee 7 
7 FAR: 20-5 SEREBRBE, Joeseecsscessesevecscesceces S50) pean Conley Mig. Oo., Pittsburg, Pa..........0002+. 0000 708 
e Western Gas Construction Co., Fort Wayne, Ind... 200 Stacey Mfg. Co., Cincinnati, O 795 
. Co., POoeccsecoveccece eaccecesoves om 
PURIFYING MATERIALS. STORAGE TANKS. 


Connelly Iron Sponge and Governor Co., New York City 783 | Christopher Cunningham, Brooklyn, N.Y......ee++:0+++ 789 

VALVES. Stacey Mfg. Co., Cincinnati, O......cccccssccceccccscceees 290 | 
Continental Iron Works, Brooklyn, N. Y..... a Peed 794 PAINTS. ‘a 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 784 National Paint Works, New York City..........ceesee-0 
{sbell-Porter Co., NewYork City.........scsccccssecssss. 794 AUTOMATIC SCALES, 


Kerr Murray Mfg. Co., Fort Wayne, Ind ,..........+.0.- 792 Richardson Scale Co., New York City.........scecsseeees 7R0 | 
Ludlow Valve Manufacturing Co., Troy, N.Y........ e+. 781 

R. D. Wood & Co., Philadelphia, Pa............ ssebasanicl ll INVESTORS. 

Stacey Mfg. Co., Cincinnati, O.................s0000 .see. 795 | W. R. Faben Construction Company, Toledo, O......... 750 


The P. H. & F. M, Roots Co., Connersville, Ind 743 
. . occ oeeee. PATENTS, TRADE-MARKS, COPYRIGHTS. 
The Western Gas Construction Co., FortWayne,Ind.... 800 : . 


BOOKS, ETC. 
Scientific BOOkS........-seceeseeseeeess seseseeeees 77h 


Self-Instruction for Students in Gas Manufacture saan THI 
Finances of Gas and Electricity Mfg. Enterprises ...... 781 
Practical Handbook on Gas Engines. .......cccccecsocece 780 
Hughes’ ** Gas Works ”’......ccecscrecccssenececrseeeeees 7%) 
Electric Gas Lighting............ Saneeees.SbG0s Cuedeeeesd 7380 
Coal Tar and Ammonia.............-.eseseees bunt anvddes 2H 
Gas Analyst’s Manual .............+++0++ peagepeseneoeses 79; 
Field's Analysis, 1902......scceeseeees seve cakesbesen tance 798 
Gas Flow Computers......cccccccccscccesscesscseces coves 291 
Excerpts from Reports of Gas Commissioners peseceseees 759 
Directory of Gas Companies........... ee 

Gas Engineer's Laboratory Handbook... scssess.ees coos 494 
Gas Engineer’s Pocket-Book.......sseseeseeseees eeeseves 208 
Poole on Fuels......+++++ cocccecccececceesessccssoneneces Il 
Binders......cccccccccccccccsrccvccserses eeecpece evevsecee 701 








FREDERIC EGNER, 


Gas BnegeineertT, 
WASHINGTON BANK BUILDING, I2TH 
& G STS., N. W., WASHINGTON, D.C., 


May be consulted with reference to estimates of cost for 


new, or appraising actual value of existing works; utility 


of proposed or patented processes; relative earning power 
to capitalization, and management. Will NOT undertake 
to furnish apparatus or material, or to contract for the 











Royal E. Burnham, Washington, D. C.....6.06... sseeeee 780 | erection of works. 
EX HAUSTERS. 
Connelly Iron Sponge and Governor Co., New York City 783 
Isbell-Porter Company, New York City........ ocvepenges S08 


Kerr Murray Mfg. Co., Fort Wayne, Ind................. 792 
The Connersville Blower Company, Connersville, Ind... 793 
The P. H. & F. M. Roots Co., Connersville, Ind..... .... 7 


ELECTRICAL APPARATUS, 
Wm. Henry White, New York City.....sc000 ..-0:- sons ee 


PURIFIER SCREENS. 
John Cabot, New York City..... 


” 
seeeceececcceeresseneces 150 


GAS STOVES. 


American Meter Co., New York and Philadelphia....... 785 |! 
Keystone Meter Co., Royersford, Pa........ ..... ...... 78 


Maryland Meterand Manufacturing Co. ‘Baltimore, Md. 798 
Nathaniel Tufts Meter Co.. Boston, Mass...........-0+0. 798]. 


HOT WATER HEATERS. 
The Humphrey Mfg. and Plating Co., Kalamazoo, Mich. 784 |; 


a TR at Coiling wood. 
Shops L. S. & M. 8. R. R., Cleveland, O. 


GASHOLDER TANKS. | 
J. PB. WRAer Bree yO, TE. ccsccccccscccsecs caccs- SABER 








LINK-BELT 


Overlapping 


PIVOTED BUGKET CARRIER. 


(PATENTED. ) 


A single machine will handle both coal and 
ashes in boiler room. It is automatic, effi- 
cient, durable, occupies little space, and 
saves money. Can be adapted to a ) wie 
range of special conditions. 


Link-Belt Machinery bo, 


HNC SELiadepnia. = Chicago 











ee | 


SCIENTIFIC BOOKS. 





ELECTRIC GAS LIGHTING. By H. 8. Norrie. 50 cents. | PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- | 
GAS ANALYST’S MANUAL. By J. Abady, $6.50. oe 


COX’S GAS FLOW COMPUTER. $2.50. 
FIELD'S ANALYSIS, 1902. $5. 
HUGHES’ GAS WORKS. $1.65. 


PEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 
MANUAL FOR GAS ENGINEERING STUDENTS. By D. 


Lee. 40 cents 
POOLE ON FUELS. By Herman Poole. $3. AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
GAS ENGINEER'S POCKET-BOOK. By Henry O'Connor, “7014-8? 
$3.50. |A TREATISE ON THE COMPARATIVE COMMERCIAL 
TECHNICAL GAS ANALYSIS. By Winkler & Lunge. $4., QGAyUES Of GAS COALS AND CANNELS. By D. A. 
™ : ; 
OAS ate LES HANDYBOOK, by Wm. Richards, 2 4 TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 


seg ey TREATISE ON HEAT. By Tho i yabiceogapmanglies 
mas Box. 2d 
$5. ’ | ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


of the | | HANDBOOK ty MECHANICAL ENGINEERS. By H. 
j Adams. $2.50 


ne a ee Vol. “ Fuel and Its Appli- | | TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


waa PHOTOMETRY : A Guide to the Study 
Measurement of Light. By W. J. Dibdin. $3. 


Vol. Il., Lighting, $4 


IRONWORK: GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
WORK Practical Designing of Structural Ironwork. | Hornby. $2.50 


HEMPEL’S GAS ANALYSIS, $2.25. [FINANCES OF GAS AND ELECTRICITY MANUFAC- 


SELEINSTRUCTION F | TURING ENTERPRISES. By Wm. D. Marks. $1. 
OR STUDENTS IN G x 
FACTURE. $1.22 = Sy | PRACTICAL, FI PLUMBING. By P. J. Davies. Vol. I. $3, 


v 
L a FUEL FOR ceeiiiiiineen. AND INDUSTRIAL — 
50. 





URPOSES. By E. A. Brayley Hodgetts. $2 | AMERICAN PLUMBING. By Alfred Revill. $2. 


A Come sares BETWEEN THE ENGLISH AND 
NCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL GAS. $1.60. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with a Succi, Application to 
Electric Lighting. By A. Palaz, Sc $4. 

ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip ‘Atkinson. $1.50. 


—” TRANSMISSION OF ENERGY. By G. Kapp. 

50. 

ELECTRICIAN’S POCKET-BOOK. By Monroe and Jamie 
son. $2.50. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


- | PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES . 


AND CABLES. $1 
ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 
PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Applications. By 
John T. Sprague. $6. ns 





The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 


books sent C.O.D. 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK. 
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AY & CO., 


CHICAGO, U. S. A. 





























SPECIAL FOR 


GAS COMPANIES. 


“Lindsay” 


3-Burner 
Arc Lamp. 
300-Candle Power. 


Equipped with 
Adjustable Gas 
Regulators. 





No Chimneys to 
Break. 





NO PIPING OR EXPENSE FOR 
INSTALLATION. 





SATISFACTION 


re " GUARANTEED. 
Consumes but 1o cubic 


feet of gas per hour 
and can be at- 
tached to any 
gas fix- 
ture. 





Handsome in Appearance. 
Efficient in Operation. 





SOLD ON 30 DAYS’ TRIAL. 























% Finished in Oxidized Brass. i 





a 


On request, we will send to any Gas Companies in the United States, express prepaid, who 
have not tried the 3-BURNER LINDSAY ARC LAMPS, one or more, complete, — ‘‘Gasco 
Arc’? mantles and glassware, on 30 days’ trial. $2 dollars each. 33 33 





— © 


a 
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SAMPLE BOOKLET 





BALL CHECK OF OUR 
ny mal GAS ARC 
(To Dealers) 
For a Dime. LAMPS 
for the 


They Sell For 
A Quarter. 





Asking. 








PARKER-RUSSELL MINING AND MFG. CO,, 


PROPRIETORS OF TEE 


OAK HILL GAS RETORT 482 FIREBRICK WORKS. 


St. Louis Office: 417 Pine Street. New York Office: Aldrich Court, 45 Broadway. 
WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 


Half and Fall Depth Benches of Our Own Design, Containing 6, 8 or 9 Retorts, 


SLOPERS —We have perfected plans of INCLINED RETORT BENCHES, designed to meet conditions 
prevailing in America, and constructed entirely of American materials. 








We Build Benches Complete, Ready for Gas Making. Also 


RETORT HOUSES, 
COAL, ad COBE CONVEYING MACHINERY. 





Plans, Specifications and Estimates Cheerfully Furnished. 
CORRESPOND ENCHEH SOLICITED. 


FRANK D. MOSES, 


Long Distance Telephone, E N T O N N J Long Distance Telephone, 
1922, Trenton, N. J. é i R 5 3 °9 1922 Trenton, N. J. 


UONstTucting Engineer and Contractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


~~ CORRESPONDENCE SODRICITED._—-. 























| The Gas Engineer’s 


ifirati Handbook, 
Chollar’s System of Gas Purification, | ne 
THE PURIFIED GAS REVIVES THE FOULED OXIDE. | 











Price, $2.50. 








eo 











Ac Me CALLENDER & CO,j, 42 Pine St., N. Y. City. 








ATE. 


| 


ook, 


N.Y. City. 
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The Light that’s Right. 


THE HUJIPHREY GAS ARG LAMP. 


Place orders early. Our factory 
Is now running overtime. 


General Gas Light Company, 


Kalamazoo, Mich. 


NEW YORK BRANCH, - = = 54 Warren Street. 
SAN FRANCISCO BRANCH, 530 Market Street. 


Order from Nearest Place. 








ARTHUR R. CRUSE, President. FRANK FLAVELL, Secretary. AARON E. KEMPER, Treasurer. 


Cruse-Kemper Company, 


PHILADELPHIA OFFICES: Stephen Girard Building. - - WORKS: Ambler, Pa. 


Manufacturers of 


Triple, Double and Single-Liftt Gasholders, 


With or Without Metal Tanks, 


Jil and Water Tanks, Purifier Covers, General Plate Metal Work, and Steel 
Water Towers. 


Plans, Specifications and Estimates P «mrtly Furnished 01 Request. ————_: 











P. PLANTINGA, President. W. E. STEINWECELL, Secretary. 


THE GAS MACHINERY CoO., 


OFFICES: 720-722 CITIZENS BUILDING, 
CLEVELAND, OHIO. 


Coal and Water Gas Apparatus, Bye-Product 
Machinery, Structural Work and Connections. 


J. ALEX. MAYERS, Eastern Agent, : : The Edison Building, 44 Broad St., New York City. 

















780 American Gas Light Aourual. Nov. 16, 1903. 


WE DON’T WANT MUCH OF YOUR MONEY. 


The amount you spend per year for open-flame illuminating burners is a very small fraction of 

your total expenditures, and we want only that small fraction; but we want that part of your 
business very much indeed. Special Offer.—To any gas company we will send samples of Steward Lava 
Tips and Steward Special (union jet) Burners and a sample cake of STAINOFF, free of charge. 


D. M. STEWARD MFC. CO., Est. 1876, CHATTANOOGA, TENN., U. S. A. 

























Li : TRADE-MARKS, | . 
ee gee PATE N TS, COPYRIGHTS. | Church’s Patent Trays 
ROYAL E. BURNHAM, | 

in use. Write to 


OPERATING EX- 
STROH & OSIUS, Patentees, or Solicitor of Patents and Coun- 
MICHIGAN AMMONIA WORKS, - Detroit, Mich. sellor in Patent Causes. 


Reversible ; Strongest ; [lost Easily Repaired. 





Special Trays for Iron Sponge. 


\i\ {WN 
\ ey 





833 Bond Building, Washington, D. C. 


IN THE MARKET. —_-— 


Send for Pamphiet on Patents. 














WE PURCHASE: 1448-tf 
Gas properties, : 
Electric light properties » RICHARDSON | 1412-1416 Adams Street, Hoboken, N. J. 
teal : raw uer7e.ence- 


We also Supply the Chapest and Strongest 


SCALE CO.. 


| exe /eReversible Bolted Trayse 


Street railway properties. 
Also desirable franchises. 


| 























.R. CTION CO., NEW YORK : 
W. R. FABEN CONSTRU' ON CO S G A L rE Ss IN THE MARKET 
1383-tf 317 St. Claire Street, Toledo, O. Ll. y CITY. SEND FOR BOOKLET AND CIRCULARS. 





THE 
RE EVES Can be made into up-to-date prepays by putting on the Reeves attach- 

ments. Gas companies’ own workmen can attach them to either old or 
EPAYME new meters. The Reeves is THE attachment, the one that gives no trouble 
ATTACHMENT) after it is puton. Has important features possessed by no other device of 
the kind. Long warning to consumers. Simple. Can’t be ‘ beaten.”’ 
Large coin capacity. Low price. Use prepays and reduce your collection 
expenses and losses. Order ahead, as we are rushed. 


REEVES MFC. CO., NEW HAVEN, CONN. 


| ELECTRIC GAS LIGHTING. 
| How to install electric gas igniting apparatus, including the jump spark and multiple 
» 


| systems for use in houses, churches, theaters, halls, schools, stores or any large building 
To any Gas Company, on request, | will send a 6-Ib. pack Also, the care and selection of suitable batteries, wiring and repairs. 


age of TRIPP’S NON-RUSTING PIPE LU- By HX. Ss. NORRIE. 
BRICANT, unexcelled for Gas, Steam and Water | 





























Price, 50 Cents. Orders may be sent to 








a Joint Threads. (You pay express charges | A. M. CALLENDER & CO., - - - 42 PINE STREET, NEW YORK CITY. 
“IN =F ”9 j eS a >: ar paogs — oe nea 
Companies. “I reler to. Peoplee Gas Light and Coke Gos | GAS ANALYST’S MANUAL, 


Gas 0.,Canton, is. Auguste Gas Co. Augusta, Ga; Peo-| 7 TAQUHS ABADY, M. Inst. Mech. E. 


ia nna gaia (Incorporating F. W. Hartley's “ Gas Analyst's Manual” and “Gas Measurement.”) 
{177 East 4 = ‘ etl m4 ~ ' R 7 
ALAN H. TRIPP, 1 "Sus Mesclenmne” _ | Ninety-three Illustrations and Nine Folding Plates. Bound in Handsome Hulf Leather. Price, $6.50. 


“ONCE USED, ALWAYS USED.” | ForSaleby A. M. CALLENDER & Co., 42 Pine St., New York City. 








FRED. BREDEL, President. WM. 0. VILTER, Vice-President. 0. W. GREENSLADE, Secretary and Treasurer. 


FRED. BREDEL. COMPANY, 
ENGINEERS aND BUIETDERSDB OF GAS PUAN TS. 
Inclined Benches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wc 
Puritying Piants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 
Special High Grade Material for Recuperative Furnaces. 
Licensees for ARROLL-FOULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors. OFFICE, 405 KEENE ST., MILWAUKEE, WIS. 


PRACTICAL HANDBOOK ON GAS ENGINES, XXb'worrine or Tne same 
By G. LIECKFELD, C.E. Translated with Permission of the Author, by GEO. M. RICHMOND, ME. Price, $1.00. 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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BRAY BURNERS 


Are made under U. S. Patents. 

We warn Gas Companies and Dealers 
against infringements. 

All Burners are stamped with name 
and trade mark. 


WILLIAM M. CRANE: CoO., 


SOLE AGENTS FOR U. S., 





1138 Broaaw ay, Now Work. 


UAMAMALAAA AAMAMAAAAGAAASLAA MAMMA LAM AAA ddd AALS 1 AAS 


DARADAMAAAAAAAAAMAAMAARAA RAMA 
7 AAMALAddddddAdddsddssddssddsd 








Hunt “Industrial” Railway for Gas Works. 


We keep in stock a large supp'y of of 


Write for Catalogue 039, which contains a special offer, 


Charging Cars, | whereby a trial test of this system of narrow gauge 
| 
} 
| 


railway can be made without charge, excepting a few 
Coke Cars, | dollars for freightage. 
Gas Coke Cir. wit: 


Self Dumping Cars, rae 
water spray attach- 


Ti c Everything for use with the ‘‘Industrial’’ Railway 
ment to naa at car p 


kept in stock for prompt delivery. 
ed A 
2 . C. W. “HUNT COMPANY. jREVVUit SRRE% Bathdsit 























For. little is not as much as you pay 
for, and too much. is more paid for 
than you need. 

In Mueller Gas Cocks you find a hap- 
py medium--not so little metal as to leave 
them weak, nor yet so much as to make 
them costly. 

Made in 145 styles, seven sizes in each 
Style. 

MADE ONLY BY 


H. MUELLER MFC. CO., 


DECATUR, ILLS., U. S. A. 














Ludlow Valve Mfg, Co,, 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, %" to 72”, 
—FPOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 


Send for Catalogue. 





SELF-INSTRUCTION FINANCES OF 


For Students in Gas Manufacture. Gas and Electricity 
Manufacturing Enterprises, 


By WM.D.MAKKS Price $!. For Sale by 


A. M. Callender & Co., 
42 Pine Street, \.w .o°k City. 


eae Sit 
Price $1.25. For Sale by 
A. M. Callender «& Co,, 
42 Pine Street, New York City. 











“THE MINER” 


Globe 


Street and Boulevard 
Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS 1. W. MINER, 


821-823 Eagle Av.,N.Y. 











S. R. DRESSER, 


BRADFORD, PENNSYLVANIA, U.S. A., 


Patentee and Manufacturer of 
Specialties for Oil and 
Gas Lines. 





Insulating Coupling for Dresser Bell and Spigot Cast Iron 
Pipe. Style 6. 





Clamps for Cast Iron Pipe. Style 4%. 


Pipe Couplings, Sleeves, Clamps, Crosses, Tees and 
Ells. 
ee 
My Insulating Coupling prevents the destruction of pipe 


by electrolytic action, in either water or gas lines. 


SEND FOR CATALOGUE. 


tow 
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“TM CONSTRUCTION COMPANY, 


DETROIT, MICH. 


LOWE DOUBLE SUPERHEATER WATER GAS APPARATUS. 


Coal Gas Condensing and Scrubbing Apparatus. 
Purifiers with Plain or Reversing Center Valves. 
The Lloyd System of Valve Connections. 


PLAIN OR REVERSING (PATENT APPLIED FOR). 


Oxide, Coal and Coke Elevators and Machinery. 
Pipe Specials, all sizes. A. G. L. Asn. Standard. 
Structural Steel Work, Floors, Angle and Gate Valves. 


General Western Agents for BARTLETT, HAYWARD & CO., Baltimore, Md. 


COAL GAS CONDENSATION SYSTEM. THE ‘‘MAYER’’ PATENT- 
ED TAR EXTRACTOR. THE STANDARD ROTARY WASHER- 


SCRUBBER. STETTIN SYSTEM INCLINED BENCHES, HYDRAULIC 
VALVES, ETC., ETC. 








| M4 > | : To absorb the heat n now going to 
BOnOMIZe pat ll A waste when you blow through 
SEIN. : | your superheater to heat the 
7 a Ath] ORR feed water for your boilers to the 
Water (jas S ye temperature of the steam... This 
Plants, is. 
| Bes is accomplished, the saving effected, 
BY UTILIZING A > at and the advantages gained, to the 
j : ws 

Teel ¢ ReOnOmizer GREEN FUEL ECONOMIZER 60. 

, MATTEAWAN, N. Y. 


GASHOLDER TANKS AND Bristol’s Reeording | Gas Analyses of All Sorts and Contitions 
GAS WORKS MASONRY COMPLETE. . 


PRESSURE | ng 
Analy f Solid a 
Plars prepared and Estimates furnished at short notice. GAUGE. | ee 
J. P. WHITTIER, 


Liquid Materials as Well, 
238 Java Street. Brookiyn, N. ¥. 








is now being done at the Pough- 
keepsie Gas ——— pe prceriel 
sie, N. Y. : 





——<= 


Write for full particulars how this 

































For continuous re- | 

— “4 That are needed by Gas Companies at 

ree eee , 

Gas Pressure.| any time in the conduct of their busi- 
Simple 4. con- ; ' : ; f 
truction, r . 

accurate in operation | hess, May be o otained Trom 

and low in price. 


f ay Coe Send for DR. W. H. BIRCH MOR E, 
Circula 


THE BRIeTOL 00., 1421-tf 341 ADELPHI ST., BROOKLYN, ?. ¥. 


Waterbury, Conn. Gas Engineer S Pocket- book, HENRY O°CONNOR, 





GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con- 
struction of new works or alteration of old works. Special 

















Comprisirg Tables, Notes and Me cn ae me to pipe 

atten! Paten —_—_—— Manufacture. Distribution and Us 
wien aaaeanciast. Construction of Gas Works. PRICE. $3. 80. “Fo Sale ™ 
Office, No. 245 Broadway, N. Y. City. Silver Medal, Parise Exposition. A.'M. CALLENDER & CO., 42 Pine St., NY, City 
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The Advertisement of the 


P. H. & F. M. ROOTS CO., Mfrs. of Gas Exhausters, Blowers, etc., 


Connersville, Ind., = = 2 120-122 Liberty Street, New York City, 


Occupies this Space Every Alternate Week 


UONNELIY Iron Sponge and bem U0. 








3905 Broadway, New York City. 


TELEPHONE, 3033 Franklin. = " - CABLE ADDRESS, Governorco. 
GEO. G.RAMsSDEIukL, General Manager. S.F. EIA Y WARD, Treasurer. 
— —Sre = | - — Se —e 


CONNELL LY’S 
MANUFACTURERS OF | 


CONNELLY 
Automatic and Balance Governors, 


Iron Sponge. 


US = 


4 
z = (ee, 
on 





EASTERN AGENTS 


P.-He & F. M. -ROOTS-CO.. 
Exhausters and Exhauster Governors. 











AGENTS FOR THE UNITED STATES, 


JONAS DRAKE & SON 


























: | Inclined Retorts. 

= ZIMMER SWINGING CONVEYORS, 

8 FOR HANDLING COAL OR COKE. 

a Jones Jet Photometer. 

A "GANS SPECIALTIES. hrinaipetDiebanc. 


ae the 


“= | CONSTRUCTORS OF CoAL GAS APPARATUS. 
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FRUMMOND == 
co |WARREN FOUNDRY AND MACHINE CO., 









ES KNS |) 


PRISER aaa W) 


GENERAL SALES 


E 192 BROADWAY, 
RK. 











GEORGE )RMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg,, Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DINALDSON 120N COMPANY. EMAUS, PA. 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 


Pipe under Pressure 
WITHOUT ANY ESCAPE OF 
GAS. 

They are Strong and 
Compact. 
Size of Combination Drilis 
and Taps % to 4-inch. 


Machines Sent to any Gas 
Co sa nl Thirty 


















Send for Circulars. 


G0. Light, 


DAYTON, 0. 


THE ECONOMICAL 
CAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 
Plants. 








PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 





AMERICAN OFFICE: 
269 Front St., East, Toronto, Canada. 


Valuation of Gas, Electricity 
and Water Works 


FOR ASSESSMENT PURPOSES. 


THOS. NEWBIGGING, M.inst.C.E.. and WM. NEWBIGGING, 
Assoc.M.Inst.C.E. 


With an Appendix of Decided Cases. 


Second Edition. Price $2. For Sale by 


A. M. CALLENDER & CO., 





Established 1856. Works at Phillipsburgh, N. J- 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc 


SAFETY GAS MAIN STOPPER ~~ COMPANY, 


For Shutting Off Gas in ae Temporarily 

Any size gas ? a ihe 
main can be , 1011S and re- 
shut off in 30 pairs. : 3 :: 
seconds. : : : prerrtns sent ON 


car ss: SAFETY GAS MAIN STOPPER CO., 108 E. 117th St., New York City. 




















































Lona INO. 8 


“lll Grescent Instantaneous Water Heater 
IS A QUICK SELLER. 


PRICE 


SHELF AND BRACKET FREE. 


HAS NO HQU AT 
i. baa & RiC#. 


AND BE CONVINCED. 


TRY ONE WILL SEND ON 60 DAYS’ APPROVAL. 


HAVE YOU OVUR CATALOGU EH? 


“!The Humphrey Mfg. and Plating Co., 


U. Ss. A. 


Dy ot 


4 
at 


i 


ed 
os 


its 


a ee | 














KALAMAZOO, MICH., 











_—____ = — 





The Gas Engineer's } 
Laboratory Handbook, |... 


by JOHN HORNBY, F.LC. 


Practical EXanadadbook on 


GAS ENGINES, 


th Instructions for Care 
and Working of 

| the Same, 

| By G. LIECKFELD, C.E. 

Translated with Permission of the Author, 

By GEO, M. RICHMOND, MLE. 





Price, $2.50. 








FOR SALE BY | 
Price, $1. For Sale by 


A. M. CALLENDER & CO,” 4 w. caLLENDER & CO. 





42 Pine Street, N, Y. City. 


42 Pine Street, New York City. No. 42 Pine Street, New York City. 
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Day oF WEEK 


Tue. 
Wed. 
Thu, 
Fri. 
Sat. 
Sun. 
Mon. 
‘Tue. 
Wed. 
Thu. 
Fri. 
Sat. 
sun. 






































‘Tue. 
Wed. 
Thu. 
Fri. 
Sat. 
Sun. 
Mon. 
Tue. 
Wed 
Thu. 
Fri. 
Sat. 
Sun, 

















Tue. 














Thu 


} 


Mon. | 


Mon. * 


Wed. : 


ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK, 
PHILADELPHIA, 


CHICAGO, 


ST. LOUIS, 


SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 


























DECEMBER, !903. 





DATE 


] 


Table No. 1. 
FOLLOWING THE 


MOON. 


Light 


3.00 AM 


4.30 


3\NoL. 





Ext 


6. 
6. 


l'Wable No. 2. 


NEW YORK 
cITY. 


Aut Nient 
LIGHTING 


| Extin 


ingnish.| Light. | guish. 


ae 
00 am | 4.20 | 6.10 
00 4.20 | 6.10 


iINo L. 4.20 | 6.15 





4!Nol. ru Nol. 4.20 | 6.15 
5|NoL. |INoL. || 4.20/ 6.15 
6| 5.00 pm 8.00 pm)! 4.20 | 6.15 
7! 5.00 9.00 |) 4.20] 6.15 
8) 5.00 (10.10 | 4.20] 6.15 
9) 5.00 (11.20 || 4.20) 6.15 
10) 5.00 1.12.30 am) 4.20 | 6.20 
iL1} 5.00 1.40 | 4.20} 6.20 
12) 5.00 2.40 4.20 | 6.20 
13} 5.00 3.40 4.20 | 6.20 
14) 5.00 4.50 4.20 | 6.20 
115) 5.00 6.20 | 4.20 | 6.20 
16} 5.00 6.20 || 4.20 | 6.20 
17/ 5.00 =| 6.20 || 4.20} 6.20 
18, 5,.00xNm 6.20 || 4.20 | 6.20 
19, 5.00 6.20 || 4.20} 6.20 
20 5.10 | 6.20 = |, 4.20 | 6.20 
21°} 5:10 6.20 | 4.20 | 6.20 
122} 5.10 6.20 | 4.20 | 6.20 
23] 8.20 6.20 | 4.20) 6.20 
24 9.10 6.20 4.20 | 6.25 
25 110.10 6.20 4.20 | 6.25 
26/11.10 Fe 6.20 | 4.20} 6.25 
27112.10 am, 6.20 1 4.20 | 6.25 
28) 1.10 6.20 | 4.20 | 6.25 
29) 2.10 6.20 || 4.20 | 6.25 
|) 3.10 6.20 | 4.20 | 6.25 
31) 4.20 6.20 1, 4.20 | 6.25 





TOTAL HOURS LIGHTING 


DURING 1903. 














By Table No. 1. 


Hrs. Min 


January .... 245.00 
February. ..192.00 


March..... 201.00 
April - «167.20 
eS 152.00 
June . .131.00 
EE ss sass 140.40 


August ... 156,20 
September ..171.20 
October... .198.20 
November... 216.30 
December. . 232.10 





Total, yr. .2203.40 





By Table No. 2. 


Hrs.Min. 
January. ...423.20 


February. ..355.25 
March... ..355.35 
oa 298.50 
May .......264.50 
GUM ss ix < 234.25 
A sce eie 243.45 


August ....280.25 
September. .321.15 
October .. ..374.30 
November ..401.40 
December. . 433.45 





Total, yr...3987.45 
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NEW YORK, 33 Nassau Street. PHILADELPHIA, Broad ana Arch Streets. CHICAGO, Foot of Orieans Street. BOSTON, 814 Beacon Building. 
CLEVELAND, 809 Cuyahoga Bullding. ST. LOUIS, 712 Roe Bullding. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET [LIGHTING COMPANY 


-.-- OF AMERICA .... 


comrts___.  WElSbach System 
“wm of Street Lighting, 


Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 

Uniformly SUCCESSFUL in 150 Cities and Towns. 

By means of the Welsbach System of street lighting the superiority 








of GAS over electricity for street lighting has been fully demonstrated. 
POINTS OF MERIT: 
Economical, 
It is Attractive, 
Successful, 


Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPATHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 





Correspondence Solicited from Gas Companies and Others 
interested in Municipal and Outside Lighting. 











AN underlying principle in business is to show an increase each year---to grow. 
The astute dealer not only seeks to retain this year’s customers, but to attract 
new trade next year. i — 

The formula is simple- | 






THIS SHIELD ITIS A 
IS THE GUARANTEE 

WELSBACH _fmoemiemumisoesc 4:| AND A 
TRADE MARK. WELSBACH PROTECTION. 


OUALITY 


Sell The Welsbach Brands. 














The imitation stuff is bad for the customer---which is bad for you. 


The genuine Welsbachs---Burners or Mantles---make satisfied customers--- 
keep customers---MAKE NEW ONES. 


And your profit isn’t merely dollars and cents. 


WELSBACH CO., 


Broad and Arch Sts., PHILADELPHIA. 











_. 
| 


} 
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THE UNITED 
GAS IMPROVEMENT 


COMPANY 


For the Months Ending October 15, 1903, has been Awarded 
Contracts in the Following Places for 


(tandard fJouble-Superheater |owe Water (jas Apparatus. 


Rochester, N. Y. 
Baltimore, Md. 
Chicago, Ills. 
Amesbury, Mass. 
Aberdeen, S. D. 
Winsted, Conn. 
Canon City, Col. 
Schenectady, N. Y. 
Hagerstown, Pa. 
Malden, Mass. 
Bridgeport, Conn. 
Albert Lea, Minn. 
Brooklyn, N. Y. 


Hempstead, N. Y. 
Chester, Pa. 
Lynn, Mass. 
Newark, N. J. 
Washington, D. C. 
Boone, la. 

Pueblo, Col. 
Charlotte, N. C. 
Fall River, Mass. 
Duluth, Minn. 
New York (Mutual Co.) 
Waltham, Mass. 
Dover, Del. 


TOTAL DAILY SETS TO OCTOBER 15, 1903, 
TOTAL DAILY CAPACITY, 

TOTAL SETS TO DATE, 

TOTAL DAILY CAPACITY, 


. 56,600,000 cubic feet. 


Allentown, Pa. 
Savannah, Ga. 

New York (Central Union Co. ) 
Cicero, Ills. 

Chicago (Ogden Co.) 
Easton, Pa. 

Lawrence, Mass. 
Council Bluffs, Ia. 
Chattanooga, Tenn. 
Tuckerton, N. J. 
Springfield, O. 

Easton, Pa. (2d contract). 
Mobile, Ala. 


55 


. 502 


- 356,280,090 cubic feet. 


TMG United Gas Improvement Company 


Broad and Arch Streets, Philadelphia. 
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Established 1858. Incorporated 1890. 


Cuas. E. ons it. Davin R. Daty, V.-Prest. & Treas, 
. ABERNETHY, Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


26a 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


=a __ 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 

24a 

SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 




















Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . =. 
manatactarer ot § FIRE BRICK * « 
RETORT SETTINGS 


Water Gas Cupola Linings, Fire Clay, Etc. 


Proprietors for the U. 8., Coze System of 
Inclined Benches. 


Estimates Furnished on A 
Style of 


Also for Free-Firing and Full and Half-Depth acme 
Benches, for Darnton either or Co 
© Furnaces. 


Cor. Manchester ond Sulphur Avenues, St. Louis, Mo. 


oicane 


ication per Most Successful 
ruction. 











Established 1845. Reorganized 1902. 


The Kreischer Brick Mfg. Co. 


Manufacturers of the very best 





Brooklyn Fire Brick Works, 


‘OFFICE AND WORKS: 
S88 VAN DYKE ST., BROOKLYN, N. Y. 


MANUFACTURERS OF 


CLAY GAS RETORTS & SET- 
TINGS, GENERATOR LIN- 
INGS. SPECIALTIES. 


quality of Clay Retorts, Blocks, 
Tiles, Settings and Firebrick of 
every description. 


Also Miners and Shippers of Fireclay, Fire 
Sand, Ground Brick in Barrels. 





WOBES : EREISCHERVILLE, STATEN ISLAND. 








OFFICE: 119 E. 23D STREET, NEW YORE CITY. 


Adumieber Sans, 


Works, Weber, N. J. 
.|Main Offices, Park Row Bldg., New York 





Modern Recuperative 
Furnaces. 


Standard Fire Brick and Gas Retorts. 
OSCAR B. WEBER’S 


Construction Vertical 8’s ( Patented), 
First Instalment in the World 
with Modern Charging and 
Discharging Machinery. 








AGENTS FOR 


GRAHAM, MORTON & CO., 


LEEDS, ENCLAND, 
INCLINED RETORT SYSTEM. 


BUILDERS AND DESIGNERS OF 


Perforated Radial Block Chimneys. 











ISAAC C, BAXTER, President. 


Works. 
LOCEPORT STATION, PA. 


ESTABLISHED 1864. 


Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 





PETER YOUNG, Sec’y and Treas. 
Address all communications to 


JAMES GARDNER, JR., CO,, ses oictta! errata ov 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


p EXCELSIOR FIRE BRICK & CLAY S 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 


BENCH SETTINGS, 


Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 





A Cement of great value for patching retorts, ase | w] 


mouth making up all bench-work joints, 
furnaces and cupolas. cement is mixed ready for use. 
Economic and thorough in its work. Fully warranted to stick. 


Price List, f.0.b. Galesburg, Is., or Buffalo, N. Y. 
In wow ee 


Cc. L.GEROULD, Galeshere, Ills. 


For orders er ¢ Suelo. N. Y., or Pittsburg, Pa.. freight 
li be paid to these points. 





The Gas Engineer’s 
Pocket-Book, 


By HENRY O'CONNOR. 


ao 


Comprising Tables, Notes and Memoranda relating to the 
Manufacture, Distribution and Use of Coal Gas, 
and the Construction of Gas Works. 








PRICE, $3.50. 








For Sale by 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 





Tueo. J. Surru, Prest. J. A. Taytor, Sec. 
A. Lams.a, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our Improved Half and Full Dept) 
Benches have been Adopted by 
Many Gas Companies. 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 


Sole Agents for New England States. 














JOHN DELL, 
President and General Manager. 





————- MANUFACTURERS OF 


ESTABLISHED 


MISSOURI FIRE BRICK C0, ae 


Gas Retorts, Bench Settings, Fire Brick, Gupola Linings, Etc. 


' Weare the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or a 
a oe to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 


ell is the Original Coal Firing Bench. We also Hrect Plain Benches with One to Six 


Retorts. 
youR CORRESPONDENCE 


iS RESPECTFULLY SOLICITED. 


City Office: 
411 Olive Stree, ‘ag . 


Continental Bank, 
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GHRISTOPHER GUNNINGHAM, 

















THE NOVELTY STEAM BOILER WORKS, = 9 
’ | 

BROOKLYN, N. yw. it 

y | 
STORAGE TANKS FOR GAS WORKS, iF 

To Retain Fluid Material of Any Sort. , | 

PIPING IN AND AROUND GAS WORKS. | 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 


Bronder Patent stoking jlachinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating in 
0, New York, Newark, N. J., Philadelphia, Worcester, Mass., Mt. Vernon, N. Y., 
Toronto and Montreal, Canada. 


Four-Scoop and Four-Rake Charging and Discharging Machines are being fur- i 
nished for Detroit, Mich. 


iles § These are the only machines that will draw or charge simultaneously three or four 
retorts (vertically) and handle from 42 to 60 retorts in from 25 to 30 minutes, lid 
opening and closing and filling of furnaces included. 


veptr § Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Can.., | | 











z || 












































by working in water-sealed flue, rollers being protected from heat and grit. | i 
mass COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. ly 
——f Labor-Saving Machines for Handling Coal and Goke from Goal Gars to Coke Yard or Bins, a Specialty. | 


a G. A. BRONDER, 


~ Contracting Engineer and Builder, | 
a 229 BROADWAY, NEW YORK. | 











> Srp. 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Preduce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLE. 


BERWIND-WHITE | COAL MINING COMPANY'S 


Qecean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade. 


Washington Building, New York. Carefully Prepared. 


ek For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming 























A. G. M. AZOY, General Agent, 1 Broadway, New York. 









































OOOO 23 OOO 3200200200200 ty A 7 A R 
, JEFFREY ELEVATORS FOR ALL KINDS OF naaip ie co Fie D 
i] = “ 0 
fe AMMONIA. 
01 HANDLING quam FOR. = 
; MACHINERY. —% c RPALOGUE. (| Third: and Enlarged Edition. 
ies - 
0 t yy = —— 7 BY 
0 COKE { GEORGE LUNGE, Ph.D. 
calsters. THE aaecaas 
: =— | JEFFREY ( Price, $15. For Sale by 
° Staxmee | MFR ! A. M.CALLENDER & CO., 
, >. 2 0 42 Piné Street, New York City. 
‘ 00, (bow stco nhaadeeenl 
i rower Bisse ELECTRIC GAS LIGHTING. 
: SMISSION ' Ue, 
0 MACHINERY. U.S.A. hoa TTA 
ow to ins’ electric gas in pparatus, includi 1€ 

' A NEW YORK. ( “mp spark ain mltiple systems open i. hom 

oa CHICAGO, ( churches, theaters, halls, schools, stores or apy large build 
0 o_o al DENVER. r «Pe eprla miagy and selection of suitable batteries, wir 
0 MACHINERY. Wad. PHILADEL . 
0 RY. 4, PHILADELPHIA. if By H. Ss. NORRIE. 
0 % ( Price, 50 cents. Orders may be sent to 
te : >>> oR, | A. M. CALLENDER & CO., 42 PINE ST... N. ¥ City 









































‘The Gas Engineer’s Laboratory Babdbock, HUGHES’ “CAS WORKS,” 


Their Construction ant Arvenqement, and the Distribu 


tion of Coal Gas. 
By JOHN HORNBY, F.1.C. Price, $2.50, | Originally written by SAM’ i. HUGHES, C.E. Rewritte! 
and much enlarged by WM. RICHARDS, C.E. 
Orders may be sent to | Eighth Edition, Revised, with Notices of Recent Im- 


A. M. CALLENDER & co., 42 Pine St., N. Y. i” BE pe rae Re tay Y¥. Crty 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simpie, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Solicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. Nocalculations needed. 
Saves time, money and mistakes. 














Price, 6.5 x 8 inches, in cloth case, $2.50. 
For sale by 


A. M. Callender & Co., 42 Pine St., N. Y. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 











—_— 


Second Edition. Price, $3- For Sale by 


A.M. CALLENDER & CO.,, 42 Pixe Sr., N.Y. City. 


BINDER for the JOURNAL. 











Price, $1.00, 


—_—_———se 


A.M. CALLENDER & CO., 42 Pine Street, N.Y. 





Epmuvunp H. McCutiovenr, 
President. 


Cuas. F. GopsHALL, 
Treasurer. 


H. C. Apams, 
Secretary. 


Henry WaHarrox, 
Assistant Secretary. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKB®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


SUN COMPANY, 


PRODUCER, REFINER, SHIPPER AND EXPORTER OF 























Petroleum and All Its Products. 
Pittsburg, Pa., and Philadelphia, Pa. 


THE SUN OIL CO. 


Gas Oil, Gas Naphtha, 
Refined Oil, Lubricating Oils. 
Toledo, O., and Pittsaburses, Pa. 








PRACTICAL PHO’'PTOMETRY, 
By WiLLIAM JosErPEH DIBDIN, 
PRICE, $3. FOR SALE BY 
A. M. CALLENDER & CO., 42 Pine Street, New York City. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 





GAS NAPTHA. 











Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York Clty. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. © Boston Office, R’m 18, Vulcan Blig., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 











Steel Tanks for Gasholders, Iron Roof Frames and Floors 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 














BAXTER & YOUNG, |4. E- BOARDMAN, C.E., vaviv Leavitt HoueH, 


CONTRACTING AND CONSULTING netgesteadre on tewece-«.(CONSUItIN g Engineer 


Plants. Long and successful experience 





GAS EN GINEERS. . with the problem and practice of 
Filtration for Public Water Supply. | 
CONTRACTOR 
Examination and Values Ascertained of Edison Building, 42 and 44 Broad St., | 
Artificial and Natural Gas Properties. NEW YORK CITY. | PARK ROW BUILDING, N. Y. 














COMPLETE CAS WORKS ERECTED: 
Established 1876. 


Artificial and Natural G J | 
runes! faine Furnished ang taia.| G80 Shepard Page's SONS: National Paint Works. 
| SPECIALISTS IN PAINTS FOR METAL SURFACES. 


GAS PROPERTIES PURCHASED. 
GAS MAGHINERY. | We Sell 60 Per Cent. of the Gas Companies of the U.S. their 








OFFICE : WAYNE COUNTY BANK BUILDING, Correspondence Solicited. | Paint. “Nuff said.” 
r rthern Bidg., illiam A 2 William Street, 
neticnndia: DETROIT, MICH. | 180 Fulton Street, New York City.) chicago. Pan NewYork City, 








KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING PURIFYING APPARATUS. 


Street Specials and Valves. 
A DDARESS-: 


KERR MURRAY MANUFACTURING COMPANY, {7°*",:.""" 














S. 
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BARTLETT, HAYWARD & CO. 


| MSATYPIMOR ES, MID. 


| 
flesigners 
and 


Builders 
of 


(jas Works. 














Sat STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 


improved and is provided with patented Wooden Segmental Grids, instead of _ 


Sole 
lessees the 
Wilkinson 
Water (jas 
Process. 


Metallic Discs, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types. 


BENCHES WITH INCLINED RETORTS. 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 


GASHOLDERS OF ALL SIZES. 


General Western Agents, THE LLOYD CONSTRUCTION CO., of Detroit, Mich. 








QUINTARD IRON WORKS, 


N. F. PALMER, 


Foot of 12th St. & East River, New York, 


MANUFACTURERS OF 


GAS APPARATUS. 


Complete Works Erected. 





FREDERICK W. FLOYD, Engineer. 





ALEX. C. HUMPHREYS, M.E., M. Inst.C,E. 


ARTHUR G. GLASGOW, M.E.,M. inst.C. E. 


HUMPHREYS & GLASGOW, 


BANK OF COMMERCE BLDG., 38 VICTORIA STREET, 
31 Nassau Street, London S.W., 
New York, England. 


CONSULTING CAS AND ELECTRIC LICHT ENGINEERS. 


PROPERTIES PURCHASED. 


COMPLETE EXAMINATIONS MADE. 
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R. D. WOOD & CO.,, 


400 CHESTNUT a <5 PHILADELPHIA. 





CTURERS OF BUILDERS OF 








Cast Iron Pi pe.| Gasholders. 
HE AVY LO AM CG Pll. Single, Deuble and Triple Lifts, with or without Metal Tanks. 
Dunham Specials, PURIFIERS, CONDENSERS, 
Hydraulic Work SCRUBBERS, BENCH WORK. 
9 3 
LAMP POSTS, VALVES, ETC. Cutler’s Patent Freezing Preventer for 
Gas Power Plants with Producers. ! Holder Cups. 











ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0rFicts- Bridge & Ogden Sts., Newark, N. J. 


guided = The Continental ron Works, 














THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JR., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries: 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gcas Htoliders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “*D” Retorts. 


THE GAS ENGINEER'S LABORATORY HANDBOOK, 


By JOHN HORNBY, F.LC. 


RIOR. i- - - * “$2.60. 
A. M CALLENDER & CO., No, 4 42 Pine Street, New York City. 
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THE STACEY MANUFACTURING CO,, 
Gasholders, Steel Tanks, 


AND ALL IRONWORK ¢ MAGHINERY REQUIRED IN A GAS PLANT. 
ALSO THE ONLY AUTHORIZED MANUFACTURERS OF 


The Gholla = Of bas Puttcation. 


OFFICES: 


No. 239 Mill Street, CINCINNATI, OHIO. ‘Phone, West 690. 


Jee PLANS, SPECIFICATIONS AND ESTIMATES CHEERFULLY FURNISHED. 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF F VERY DESCRIPTION. 


GENERAL OFFICE: Pittshurg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY ‘WHITE, 


EDISON BUILDING, No. 44 BROAD STREET, = = = NEW 2 CIrry. 




















ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC HenT WORKS. 


Correspondence with Gas Companies contemplating exténding or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 











1908 DIRECTORY- 1903 


OF AMERICAN GAS COMPANTES. 


Price, - ~ - = - - 85.00. 


‘ A, M, CALLENDER & co. - - No. 42 Pine Street, New York. 
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1842 = eily & Fowler, = 1808 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 











Single or Telescopic. With or Without Iron or Steel Tanks. 
OlL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


| LOGAN IRON WORKS, 


Brooklyn, N.Y., 











. 
om 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 


Capacity of Holder, 600,000 Cu.Ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 


Gas Analysts Manual, 


By JAQUES ABADY, M. Inst. Mech. E. 
(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
from the Union Gas Light Company, of East New York. The contract was completed and the 





Holder was in actual use in 90 days from receipt of order. 











Ninety-three Illustrations and Nine Folding Plates. 
Bound in Handsome Half Leather. Price, - $6:50, 












FOR SALE BY 


A. M. CALLENDER & CO., - - 42 Pine Street, New York City. 














I 
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Established iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 











The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


moving the meter or replacing chased by the coin. 


any parts. 








© 





WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


564i West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | Jefferson and Morroe Streets, 
NEW YORK. ALBANY, N. Y. CHICACO. 


THE GONNERSVILLE BLOWER GO. 


MANUFACTURER OF 9 








ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND PUMPS. 





HORIZONTAL OR VERTICAL, IN CAPACITY RANCINC FROM 9,000 to 1,800,000 CU. FEET DISPLACEMENT PER HOUR, 


CONNERSVILLE BLOWER C0., Connersville, Ind. EASTERN SALES OFFICE: 96-97 Liberty St., New York City. 








—— 
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TATION TUFTS JAETER GO., 


ESTABLISHED 8 MED iD FO RD D Ss STREE ET, B BO STON, MASS 


Consumers’ Dry Gas Meters. 
Station Meters of Any Capacity. 


PREPAYMENT GAS METERS. 1 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 




















CONSUMERS’ AND STATION a ‘PRESSURE GAUGES, ETC. 











SPECIAL ATTENTION GIVEN TO ALI REPAIR WORE. 





“Have you Seen our Complaint Meter?” 














USING KEYSTONE METERS 
IS FRAUGHT. WITH NO 
DISAPPOINTMENTS. 


PERFECTLY MADE. 
PERFECT MEASUREMENT 


GUARANTEED. 
THE KEYSTONE METER COMPANY, 


bi ROYVTERSFORD, FPA. 


FIELD’S ANALYSIS 


Eor the Wear 1902. 


An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being the 34th Year of 
Publication. Compiled and Arranged by 


JOHN WW. FIELD, 


Secretary and General Manager of The Gas Light and Coke Company, London. 1 


Price $5. For Sale by 
A.M. CALLENDER & CO., - No. 42 Pine Street, N. Y. City. 
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AMERICAN METER COMPANY, 


NEW YORK, PHILADELPHIA, CHICAGO 
SAN FRANCISCO, ST. LOUIS. 


PREPAYIIENT METERS. 


sare se THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
oS READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 




















HELME & McILHENNY, 


HWstablished i848. 1339 to 1349 _— Street, Philadelphia, Pa. 


MANUFACTUR 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


a——___METERS REPAIRED___.. 


PREPAYMENT — leaps: --ccanaaacipeagt 


Our Own Patents. Strong. Simple. PROMPT _ATTENTIC IRRESPONDENCE SOLICITHKOD 








METRIC METAL COMPANY, 


KERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing NIETERS of all Makes. 


— 








FACTORY AT ERIE, PA. 


FUR oBLE, NAOH GAD ENGINE 


Fifty-horse power, 3-cylinder, latest type. Made by the 
National Meter Company. Engine can be run either on gas or 
gasoline. In use less than a year. and as good as new. A desir- 
able engine where natural gas is abundant and close regulation is 
not expected. For further particulars address 


BUHL STAMPING CO., Detroit, Mich. 
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eee) Gas cannot by-pass any section. 
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‘ haar > | Vibration of brush fiber effectually pre- J 
=| vents clogging. 

Se = | System of cumulative absorption in- 
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> The Wester Gas Construction Gompang| | 


- GAS ENGINEERS AND BUILDERS, 


E"*ort Wayne, 
SAN FRANCISCO, NEW YORK. : 











